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PREFACE 



As part of a national project conducted for the Na- 
tional Highway Traffic Safety Administration, L.S. 
Department of Transportation, The Center for Voca- 
tional and Technical Education conducted a nationwide 
search for curriculum materials related to highway 
safety occupations. These materials were then screened 
and synthesized to provide training materials used in 
the project entitled Expansion of Vocotj’onaJ-TcchnicoJ 
School Programs to Accommodate Highway Safety 
M an power Requirements, 

This guide is a further synthesis of these curriculum 
and resource materials. It is intended to provide an 
overview of sub-baccalaureate career opportunities 
and related training materials in areas related to high- 
way safety. It should be especially useful as a resource 
document to vocational education administrators* 
teacher educators, and state agency personnel 
responsible for pfanning and developing vocational and 
technical education programs in highway safety. 

The Center wishes to express its appreciation to 
n aul F. Hill, Assistant Manager, National Safety Coun- 



o 




til, and Harland E. Samron, Professor of Education. The 
University of Wisconsin, for their valuable inputs as 
consultants to the project, and to the American Voca- 
tional Association, American Association of Junior Col- 
leges, and the Highway Users Federation for Safety 
and Mobility for providing materials and assistance 
during the projei t. 

Special recognition is also due Ronald Daugherty, 
project director, and project i sociates Kent Brooks 
and Cerroll Hyder for their work in developing this 
doc jment. 



Robert E. Taylor 
Director 

The Center for Vocational and 
Technical Education 
ERIC Clearinghouse on 
Vocational Education 



FOREWORD 



In the middle 1960’s ihe number ol deaths resulting 
from traffic accidents in America approached 50,000 
per year. 'Phis further aroused a national concern fur 
safer streets and highways. As a result of this concern. 
Congress passed the National Highway Safety Act in 
1966 and established a firm foundation upon which 
federal, state, and local governments could combine re- 
sources lo neel a com dinated, effective national safety 
effort. This legislation had many implications for 
expanding vocational and technical education to 
develop needed specialists and technicians in highway 
safety. 

National studies were conducted in 1968 and 1969 
to determine ex is t i r manpower shortages and to 

project future manpuwer shortages. These studies 
indicated that the majority of the jobs in highway safety 
were technical or skilled rathe:* than professional. They 
further concluded that only a limited number of public 
educational institutions existed which offered occupa- 
tional education programs closely related to highway 
safety manpower needs. Evidence indicated that 
existing informal and casual training arrangements in 
highway safety areas were not adequate to provide the 
great number of specialists and technicians needed in 
highway safety. 

In fune, 1970. the National Highway Traffic Safety 
Administration awarded a contract to The Center for 
Vocational and Technical Education, The Ohio State 
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University, to study highway safety rnanpnwn develop- 
ment in vocational and technical education Ore pur- 
pose of the project resulting from this contract was to 
aid and enlist the support of state and local vocational 
and technical education agencies and institutions in the 
expr .sion of existing training programs related to 
highway safely and to stimulate Ihe development of 
additional programs in new and emerging occupations 
related to the field. This guide has resulted from that 
project. 

The materials herein provide an overview of t ho 
field of high .“ay safely, feature existing highway safety 
occupational programs and training materials, identify 
needs in eleven occupations relative to highway safety 
which have the greatest potential in terms of national 
priority need, and emphasize the resources needed in 
planning and developing occupational education pro- 
grams. 

It is hoped that this document which synthesizes the 
work, recommendations, and materials growing out of 
the project will serve as a resource in assisting the 
expansion and development of programs clrijoly re- 
lated to highway safely manpower needs. 



Aaron }. Miller 
Principal Investigator 
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HIGHWAY SAFETY OCCUPATIONAL 
PROGRAM DEVELOPMENT GUIDE 



INTRODUCTION 



Intent of this Guide: This guide hr'is been developed 
for people lesponsible for providir^ safety on Amer- 
ica's highways and those charge! with providing 
education for the world of work. The guide has the 
following five purposes: 

1. To acquaint educators with an occupational field 
in which there exists a severe manpower short- 
age. 

2. To identify sources of curriculum materials and 
references for program development in the 
areas of highway safety occupations. 

3. To highlight some existing educations 1 programs 
that are providinghighway safety manpower. 

4. To suggest some alterations tu existing occupa- 
tional p~:paration programs for the purpose of 
training people in the function of highway safety. 

5. To encourage *he development of new programs 
for training people in new end emerging highway 
safety occupations. 

Those who should be particularly interested in the 
guide include regional and state highway safety admin- 
istrators and their respective manpower coordinators; 
state vocational education directors, state directors of 
community-junior colleges and their respective staffs; 
individuals responsible for post-secondary vocational- 
technical education; and educational specialists 
responsible for programs in the areas of public service 
occupations, engineering technology occupations, 
health occupations, specialty office occupations, driver 
education, and vehicle inspection and repair occupa- 
tions. 

It should be noted that the area of highway safety, 
like other areas of technology, is in a rapid state of 
change. The contents of this publication should be 
checked against the more recent developments in the 
field before an attempt is made to develop programs 
to produce highway safety manpower. 

Vocational Education and the Notional Highway 
Safety Problem: Vocational-technical education has 
long been viewed as a key to the development of 
trained or skilled manpower. For many years, this na- 
tion has relied upon and given legislative impetus to 
the education of people for the world of work. Among 
the most recent legislation are the Vocational Educa- 
tion Act of 1963 and the amendments to that act in 
1960. In both instances this legislation has focused at- 
tention upon the need for training uore people in a 
wider variety of occupations, including new r and emerg- 
ing occupations. 

The 1968 amendments provide federal grants to the 
state* for the purpose of updating and expanding voca- 
tional education at both the high school Bnd pos*-hlgh 
school level. These grants are mBde available to each 
st at e on the basis of a plan submitted to the Commis- 
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sioner of Education in such detail as lo characterize the 
stare's vocal ional programs, services, and activities in 
advance of one and five years. This dearly means that 
as changes in the manpower supply occur and 3S new 
and emerging occupations are ere;, ted, these needs 
must be rated high enough in priority io be included in 
the state plan submitted annually by the office of the 
state director of vocational education. 

The 1968 amendments also provide fur such special 
projects as: 1) experimental projects to identify new 
and emerging occupations, 2) exemplary programs and 
projects for elementary and secondary occupational 
orientation and exchange of personnel between 
schools, manpower agencies, industries, etc.; 3) co- 
operative vocational education; 4) work-study pro- 
grams; and 5) curriculum development for vocational 
education. 

The 1960 amendments provide many opportunities 
for the development and/or expansion of vocational- 
technical education programs to accommodate high- 
way safety manpower needs. The problem is to make 
the need for highway safety personnel so evident that 
their occupations become high n the priority of train- 
ing needs. The scopj of the problem of highway safely 
can be seen in some vita) fact* concerning America's 
streets ar.d highways. 

The National Problem: Approximately 111 million 
vehicles and a similar number of lirensed drivers exist 
in our nation today. Ey 1975, it is estimated, the number 
0 i N vehicles will have reached 218 million, More than 
55 thousand people die in traffic accidents annually, 
while many tin: p s that number receive serious injuries. 
More thar. 13 billion dollars in property damage resubs 
Ennually from inotoi vehicle accidents. Our nation's 
problem is to stop this massive manslaughter and to de- 
crease injuries and property damage that resull from 
highway traffic accidents. 




On September 9, 1966. public law 89-563 titled 
"National Traffic and Motor VehicU Safety Act" was 
passed by the U.S. Congress. Its main purpose was to 
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reduce traffic deaths and injuries. The act focuses at- 
tention on the need for highway safety to be a prime 
design factor in manufacture and maintenance of auto- 
mobiles. Several motor vehicle standards have 
resulted from this act. 

Congress also passed "The Highway Safety Act,” 
public law 69-564, on the same date. The Highway 
Safety Act requires that each state have a highway 
safety program, approved by the U.S. Department of 
Transportation, designed to reduce traffic accidents, in- 
juries, and property damage. As a result of this legisla- 
tion. 10 highway safety standards have been issued by 
the U.S. Department of Transportation. These 
standards have been established for the purpose of giv- 
ing states guidelines by which they may establish a cafe 
highway system within their state. With changes in 
technology, society, and research findings, these 
standards are subject to change and will undoubtedly 
be modified and updated for the purpose of providing 
safer highways. 

The bulk of the 1966 Natim jl Highway Safely Act 
is adrni/iist ered through the National Traffic Safety 
Administration within the U.S. Department of Trans- 
portation. Within this administiation there e? 'sts an Of- 
fice of Safety and Manpower Development for ihc pur- 
pose of increasing the tupply and improving the skills 
of manpower required to impkment effective high- 
way and traffic safety programs «t the federal, state 
and local levels. Resulting from lalmr.al manpower 
studies, recent information released by this manpower 
office has revealed that there are between 35 r ~id 40 
occupations or major job functions in the field of high 



way snfity that are oi a technical or sub-professional 
level. These studies indicate that more ihun 70 percent 
of the jobs identified in the area cf highway safety re- 
quin persons with vocational or technical training as 
opposed to people with baccalaureate degrees from 

i.oilege, 

A recent national survey, conducted by The Center 
for Vch alioruil r.nd Technical Ed. .ration, The Otvo State 
University, indicates that less than 100 post-seen ndaty/ 
puhlk occupational programs exist for training high- 
way safety personnel. Of these programs the large 
majority me in the meas of engineering technician 
trnirii, ‘4 .mi p dice personnel training. 

D;uh' r coiitract with the U.S. Department of Trans- 
portation, T he Center sought the recommendations of 
vocational educators throughout the country for the 
development and expansion of programs to train 
hi ihw.ty safety personnel. As a result of this project, it 
hr, am c apparent that educators see an important rob 
for vocational-technical education in preparing the 
highway safety manpower for the nation. It also be- 
came apparent that certain priorities could be 
established for the training of highway safety per- 
sonnel in vocational education on the basis of man- 
power needs, highway safety priorities, vocational edu- 
cation priorities, and the availability of personnel and 
facilities to conduct these training programs. 

It is hoped that the material included in this guide 
will stimulate additional interest in training personnel 
for highway safety occupations or job functions. The 
occupational categories are presented in order of 
priority, as established by vocational and technical 
educe tors, 
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In order to suslain and prolong life following high- 
way accidents, there must be a quick response to motor 
vehicle crashes and proper first aid measures. Ap- 
propriate coordination, transportation, and com- 
munications are necessary tn bring the injured and 
medical care together in the shortest praclical lime, 
without simultaneously creating additional hazards. 

The American Medical Association states thal an 
emergency is “an unforeseen combination of circum- 
stances which call for immediate action.” In the context 
of medical services, Ihe emergency can be of any 
magnitude, from a single trcffic casualty or cardiac 
arresl tc a fire, an explosion, or a hurricane. 

The American Medical Association further identifies 
the four basic components of a good emergency care 
system: 1} broadly based Iraining for on-lhe-spot first 
aid; 2) a communications system which assures 
prompt response 1o the need; 3) weli equipped emer- 
gency vehicles, staffed by emergency medical terh- 
nicians-ambulance who are trained and equipped to 
provide all necessary life support at Ihe scene and dur- 
ing Iransporlation: 4) high quality emergency care 
facilities, slaff, and equipment at the hospital level. 
Coordination of these four factors toward a single goal 
of quality cars for the emergency victim is also 
necess ary. 

Monpower Requirements. There are approximately 
25 000 emergency medical lech nicians-ambulance who 
are employed in the Uniled States. National manpower 
surveys have shown a critical shortage of emergency 
medical technicians. These surveys indicate naliona) 
manpower needs will range from 38,000 to 168,000 ir 
1978, 

Description of the Emergency Medico! Technician- 
Ambulance: The emergency medical technician-ambu- 
lance administers firs* aid to traffic accident viclims 
both at the scene of the accident and during Iransporl 
1o the hospital. His lasks include: mouth-to-mouth 
resuscitation; administering mechanical aids to 
breathing and pulmonary resuscitalion; cardio- 
pulmonary resuscitation; controlling bleeding with ihe 
use of tourniquets, inflatable splints, etc,: dressing and 
bandaging wounds; splinting fractures and broken 
bones; lifling and movirg pal ie n Is; extracting victims 
from automobiles; and making reports on events that 
occur during the call. 

Existing Programs: In the past, the scope of voca- 
tional-technical education involvement in emergency 
medical technology has been limited primarily to con' 
linuing adult education in first aid. Generally, pro- 
grams have been less than a year in duration. A net- 
work of 15 area comprehensive community colleges 
and Vocational-technical institutes in Iowa are con- 
tinually offering first aid courses and emergency 
medical care seminars. T raining for coronary care unit 
personnel to staff hospital units and mobile units is 
offered in selected institnions in Iowa. 

Since 1958, the Ohio Department of Education, Di- 
vision oTTrade and Industrial Education, has sponsored 
in-service occupational training for emergency 
medical services peisonnel. Currenllv, instructional 
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programs are coordinated by a consultant and an 
assistant in emergency medical services- Programs of 
instruction are developed in consultation with a med- 
ical review board and a medical advisory committee. 
Teachers are selected and trained throughout Ihe state 
by the consultant in emergency medical services. 




There is a growing national need to expand short- 
term in-service programs through the network of area 
vocational schools, technical institutions and 
community-junior colleges within ta^h state. Long- 
term programs (perhaps at the two-year associate de- 
gree level) are needed as preservice preparation to ade- 
quately prepare emergency medical technicians. On- 
going programs of this type are almost nonexistent. 

!n many slates there is a lack of legal coverage for 
Ihe "acts” of an emergency medical technician. The 
state of Iowa has a program in emergency medical 
technology ready for implementation, pending legisla- 
tion. Many community-junior colleges and technical 
institutes are ea^rr to begin emergency medical tech- 
nology programs, but legal implications for the liability 
of technicians have retarded the development of Ihese 
programs. 

Other problems 1 hat have hampered maximum 
vocational-technical education Involvement, include: 
lack of uniformity of titles end job descriptions based 
upon the functions 1o be performed; lack of overall 
slate plans for implementing effective emergency 
medical services; and a lack of provisions for adequate 
salaries and determination of a base of operation for 
emergency medical services workers, 

Aiea vocational schools, comprehensive com- 
munity-junior college* and technical institutes are ap- 
propriate bases for offering both in-service training for 
persons already employed in ambulance services and 
preparatory programs for emergency medical tech- 
nicians. Since vocalional-lechnical education funds 
(federal, si ale, and local 1 are available for hcaUb oc- 
cupations. training for emergency medical services are 
legitimate expenditures of these fur 
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Mu Jlid /.sriplrncry Xnfuri: of Emergency Medical 
Tech nologv -Ambuiancc: The instructional staff in an 
emergency medical technology-ambulance program 
must cover content ranging from the use of culling 
torches and expansion bars for extraction of victims 
from vehicles, to the skills for performing a tracheot- 
omy to open a victim’s breathing passage, Instructional 
personnel from several disciplines must be utilized on a 
part-time basis. This may necessitate employing a full- 
time coordinator to prepare curriculum materials, 
schedule instructional personnel, and organize and 
manage the program of instruction. 

Progrcai Curricula: The U.S. Department of Trans- 
portation contracted with Dunlap and Associates. Tnc. 
(1969j, to develop the following materials related to a 
basic training program for the emergency mca.Jal 
lechnician-amb’dance: 1) Concepts and Recommenda- 
tions; 2) Course Guide nr.rf Course Coord inn lor 
Orientation Program; and 3) Instructor's f.csson Plans. 
II is recommended that training agencies and institu- 
tions carefully review these materials and consider the 
alternatives r.nd possible adoption of the materials for 
instructing emergency medical lechnicians-ambulance, 
particularly in ihe medical aspects of the training, An 
abbreviated outline of the subjects included in this 
material is shown in the Appendix (Exhibit 1], 

A textbook and an instructor’s guide in emergency 



care and rescue are available irom the Ohio Division of 
Trade and Industrial Education. These materials pro- 
vide for 60 hours of instruction, augmented and supple- 
mented by 3 6 hours of hospital exposure to emergency 
medical care. The materials arc comprehensive enough 
to prepare individuals for taking the national examina- 
tion for registering as an emergency medical tech- 
nician-ambulance. 

Materials for planning and developing training pro- 
grams for emergency medical services are available 
from numerous sources. Some of the most noteworthy 
are listed in the bibliography. 

Summery Statements: The need for highly skilled 
ambulance personnel is recognized fy a number of 
government and med.cal organizations in the United 
States. In order to meet this reed, vocational and tcch 
nical education should expand its role in determining 
the local manpower requirements and df loping 
projections which will facilitate establishing training 
goals. Training programs within each state should be 
tested under circumstances which will permit valida- 
tion of the completeness and appropriateness of such 
training. It will be essential that vocational and tech- 
nical programs, courses, and workshops be planned in 
consultation with state health boards, medical groups, 
and other organizations concerned with emergency 
medical services. 
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The questionable condition of the more than 300 
million motor vehicles on the nation's streets and high- 
ways is a major national concern. The deterioration 
of a motor vehicle with time is inescapable, whether 
from normal wear or abuse, defective construction, 
improper maintenance, poor quality of original or re- 
pair parts, or inadequate skill of mechanics. The 
chances of the vehicle becoming involved in a crash 
increase with the deterioration of motor vehicle com- 
ponents, Most automobiles driven on American high- 
ways are at least three years old- 

Recent research findings show that periodic motor 
vehicle inspection markedly augments highway safely. 
Top inspection can be accomplished only when com- 
petent personnel are employed to perform the inspec- 
tion, to maintain proper station records, and to main- 
tain proper inspection station performance standards. 

Today, 42 states require periodic inspection of 
motor vehicles, a sharp increase from the 19 states with 
periodic motor vehicle inspection programs in 1964. 
Periodic motor vehicle inspection refers to a require- 
ment by law for motor vehicles to be examined on a 
regular basis for unsafe operative conditions. The pur- 
pose of such examinations is to identify mechanical or 
equipment defects or failures which, if left uncorrerted, 
could endanger the lives of vehicle drivers and other 
users of the highway transportation system. The estab- 
lishment of more stringent inspection regulations 
where laws already exist and support of tht establish- 
ment of laws in states not previously covered has led 
to increasing needs for motor vehicle inspectors. 

Monpower Requirements: Approximately 15,000 

people are working as motor vehicle inspectors in the 
United States. The need for inspectors will more than 
triple by 1976 if all states rigidly enforce laws concern- 
ing periodic motor vehicle inspection. A critical short- 
age of qualified motor vehicle inspectors almost alw ays 
exists within e state during the implementation of opw 
state regulations. 

Description of the Motor Vehicle Inspector: The 
dulies of he motor vehicle inspector include: 1) in- 
specting and testing systems, sub-systems and com- 
ponents on automobiles, buses, trucks, ?>nd motor- 



cycles to see that they conform with required safety 
standards; 2} identifying and repotting unsafe 
vehicular operative conditions; and 3] recommending 
service or repair. The motor vehicle inspector may ser- 
vice and repair systems, sub-systems, and components 
as necessary; maintain records of all vehicular inspec- 
tion procedures and corrective procedures; and pro- 
vide record summaries at the request of the motor 
vehicle station inspector. 

Existing Progroms: A training program to qualify 
automobile mechanics as motor vehicle inspectors was 
developed in 1968 by the Kentucky Division of Voca- 
tional Education, State Department of Education, in 
cooperation with the Kentucky Motor Vehicle Inspec- 
tion Division. The program, which provides identical 
instruction throughout the state, is conducted at area 
vocational education schools (including extension 
centers) readily accessible to potential inspectors. Pro- 
gram instructional content is validated by other co- 
operating agencies for accuracy of content, complete- 
ness, and effectiveness. 

The Wisconsin Board of Vocational, Technical, and 
Adult Education sponsors occupational education 
courses for periodic motor vehicle inspection per- 
sonnel. These courses are coordinated throughout the 
state by five regional traffic safety specialists, job 
entry and in-service courses are provided through co- 
operation with agencies responsible for motor vehicle 
inspection. 

Special seminars and workshops for motor vehicle 
inspectors are periodically conducted by vocational 
and technical education departments in other states to 
provide inspectors with information needed to comply 
with new state motor vehicle inspection regulations. 
Some schools, which offer occupational instruction in 
automotive services and automn ive technology, pro- 
vide special instruction in the dements of periodic 
motor vehicle inspection for highway safety. For 
example, in the state of Connecticut arrangements 
are made whereby the automotive services shops are 
licensed as official motor vehicle inspection stations, 
thus providing practical experience in periodic motor 
vehicle inspection procedures. Only slight modifica- 
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lions in existing automobile mechanics or services pro- 
grams ere necessary to accommodate instruction in 
motor vehicle inspection. Little additional equipment 
*$ necessary 

The difficulty experienced in attempting to provide 
formal instruction in the classroom setting has 
prompted the State of Georgia to utilize mobile units 
or vans for training motor vehicle inspectors. An itiner- 
ant instructor travels with the van to various motor 
vehicle inspection establishments and provides instruc- 
tion as needed. 




fnter-ogency Cooperation: Vocational and technical 
education planners and motor vehicle inspection 
agencies and establishments must necessarily work 
together in marshalling resources to provide instruc- 
tional activities for molor vehicle inspectors and in 
making decisions on who should do what task. Advisory 
committees and task forces composed of individuals 
from the various agencies and institutions should be 
established to make surveys, draft proposals, and make 
recommendations which would link instructional 
activities with stale goals and objectives. 

Instructional staffs have been recruited from state 
motor vehicle departments, police traffic departments, 
and local garages with experience in official motor 
vehicle inspection. In most cases, it has been neces>ar\ 
to train personnel for instructing motor vehicle inspec- 
tors. Motor vehicle inspection officials usually provide 
the in st ructor or ientat ion services. 

Program Curricula: Most states which require 

periodic inspection of molor vehicles have developed 
instruction manuals for motor vehicle inspection per- 
sonnel. These manuals are the foundations from which 
the stairs' motor vehicle inspection programs are de- 
veloped. These manuals will serve a a basis for 
developing training programs within the stairs. The 
subjr< I elements incorporated within a manual are 
based upon the provisions of the individual slate s 
mntor vrhicV inspection laws The prime elements to 
lie included in motor vehicle inspection are shown in 
Exhibit 2 in the Appendix, Other rlrm- nts vary arcord 
jng to each state's inspection laws 
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Initial efforts to determine the scope of motor 
vehicle inspection, the duties required of the motor 
vehicle inspector, and special training and or exper- 
iences necessary for entry and advancement in the field 
have been made by Booz, Allen and Hamilton, Inc. 
(1968) and the Stanford Research Institute (1969). 
Segments of these efforts are exhibited in the Ap- 
p endix (Exhibits 3 and 4). 

The American Association of Motor Vehicle Admin- 
istrators (1970) has developed IVriodii Motor VVlirrY 
Inspection: A Course of Study for Uniform Inspection 
Procedures. This material, which includes 148 35mm 
slides and a discussion guide, is to he used by the 
course instructor to provide motor vehicle inspectors 
v, iih information necessary to conduct slarulaidized 
inspections. The material is based on inspection 
specifications previously prepared by the American 
Standards Institute and the Automobile Manufacturers 
Association. The material applies to passenger cars and 
motorcycles but not to commercial vehicles and buses. 
The material is to tie supplemented by vehicle inspec- 
tion manuals furnished by each slate. 

An instructor's manual for a three-week course in 
administration and supervision of motor vehicle in- 
spection was prepared by the Traffic Institute, North- 
western University (19701 under contract with the 
Automobile Safety Foundation and the Highway Users 
Federation for Safety and Mobility. This material is 
divided irlo several units which include unit objectives, 
suggested methods of instruction, time allotments, 
lesson outlines, and suggested references. 

Motor vehicle inspection curriculum materials de- 
veloped by the State of Kentucky ( 1903) are directed 
to teaching information, demonstrating actual inspec- 
tion procedures, and on-hands practice of motor 
vehicle inspection. Instructional materials include an 
instructor’s manual, lesson plans, 35mm film strip with 
audio tape, and criterion tests. 

Summary Statements: There is increased momen- 
tum to require periodic inspection for unsafe operat- 
ing conditions of all motor vehicles currently in use 
ar.d a demand for correcting these conditions before 
the vehicles are permitted back on the roadways. Per- 
iodic inspection procedures have been only mildly ef- 
fective in many instances because th** personnel doing 
the inspection have lacked specitic training feu the 
inspection function. The scope of essential knowledge 
and skills encompassed by the motor vehicle inspection 
function is broad enough to justify formal training 
programs in public educational institutions. 

Aulomolive service and repair programs in sec- 
ondary and post -secondary educational institution* 
have most of the resources needed to provide instruc- 
tion for potential motor vehicle inspectors, both pie- 
srrvice trainees and those employed by law rnfnr* e- 
nmnt agencies and automobile service and repair 
establishments. A variety <■( learning -xperiewr ran 
hr provided by these programs as necessary, including 
introduction of unique knowledge and skill* l. ceded f f, r 
iri*pcrting motorcycle*, commercial b i*es. and Harks. 
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The use of alcohol by drivers and pedestrians leads 
to approximately 25,000 deaths anu nl least 800,000 
accidents in the United States each year The annual 
total of alcohol-involved fatalities on the highways 
exceeds the sum of all the murders in th; United Stales 
and twice the number of fatalities in railroad, marine, 
and air transportation combined. This is especially 
tragic in that much of the loss of life limb and property 
involves completely innocent parties. 

The staggering rate of alcohol-related highway acci- 
dents has prompted states to reexamine existing laws 
relative lo driving while drinking, particularly in sup- 
plementing ‘implied consent' 1 legislation and develop- 
ing specifications for certifying breath examiner 
specialists with responsibilities in identifying intoxi- 
cated drivers. This concern has also extended to the use 
of drugs by increasing numbers of youth and adults. 

Manpower Acquirements: National manpower 

surveys have shown that approximately 3,000 breath 
examiner specialists are employe^ across the United 
Slates. Estimated manpower needs for 1978 range from 
10,000 to 35,000, Hither figure represents many more 
breath examiner specialists than are presently trained 
and employed. 

Description of thr. Brnath Examiner Specialist: The 
breath examiner specialist uses a breath test instru- 
ment which is equipped to give a calibrated reading of 
the blood-alcohol content in individuals who have 
drunk alcoholic beverages. The breath examiner 
specialist is required to prepare the instrument for 
operation, conduct a test, and record the results in a 
written report, It may be necessary for the specialist to 
conduct p/eventive maintenance on breath testing 
instrument and repair such instruments as necessary. 
He may be required to testify in court cases. 

The lime required for administering breath tests for 
blood alcohol conlenl is an uncontrollable vaiiable. 
Thus, breath tests are administered as necessary by 
traffic patrolmen, police chiefs, hospital laboratory 
technicians, and sheriffs Since breath examiners are 
summoned as needed, 1 h e position usually represents a 
function of a total job. 

Existing Programs: State motor vehicle divisions, 
boards of health, community-junior colleges, and other 
agencies and institutions are cooperatively planning 
training programs for breath examining specialists. A 
few slates have already implemented training pro- 
grams, 




o 

ERIC 



The State of North Carolina has designated the 
North Carolina State Board of Health as the agency 
governing alcohol testing within the state. In turn, the 
State Board of Health has designated the North 
Carolina Department of Community Colleges to train 
specialists. The State Board of Health adopts regula- 
tions governing breath and blood-alcohol tests, the 
equipment used in administering these tests, the 
issuance and duration of breath examining permits, 
and the character and competency of breath lest equip- 
ment operators and blood analysts. Advisory bodies 
have been set up to recommend policies and pro- 
cedures for training. The North Carolina Department 
of Community Colleges has two full-time coordinators 
for breath examiner training. Programs can be offered 
in any of the community colleges ami are established 
upon request of vario us law enforcement agencies. 




A state law enacted in 1969 directs the Wisconsin 
Division of Motor Vehicles to approve methods of 
chemical analysis of the breath. The same agency 
approves training manuals and courses throughout the 
state for training traffic officers in chemical analysis; 
certifies the qualifications and competencies needed by 
individuals to conduct such .analysis; accepts or rejects 
equipment to be used by traffic officers for chemical 
analysis of a person’s breath; and issues permits for 
personnel to conduct breath examinations. The Wis- 
consin Board of VoralinnaJ, Technical, and Adult 
Education has appointed five traffic safety co- 
ordinators to work with agencies requesting education 
and training in highway safety, including alcohol in re- 
lation lo highway safety. 

Program Curricula The North Carolina Department 
of Community Colleges has developed curriculum 
materials for use in training breath examining spe- 
cialists. This material is in loose-leaf notebook form to 
allow for rapid changes in breath examining pro- 
cedures. as well as the addition of rew materials An 
abbreviated outline of the c irrimlum contents nf the 
North Carolina program is presented jn Exhibit 5 in Lie 
Appendix, 
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Training materials for breath examining specialists 
are being developed under contract with the U S, De- 
partment of Transportation. These materials, which 
should be available in late summer 1971, will be pilot- 
tested and adopted in programs of instruction through- 
out the country. 

Training materirls are available from the University 
of Indiana, which offers breath examiner courses as 
reques*ed by various agencies responsible for enforc- 
ing impaired driving laws. It is recommended that 
Alcohol and the impaired Driver (American Medica. 
Association, 1968) be considered as a textbook for 
breath examiner programs. Also, Dubowski's (1970) 
publication Measurement of Ethyl Alcohol in Breath 
will serve as resource material. These materials are 
cited in the bibliography. 

Boot, Allen and Hamilton, Inc., (1968) and the 
Stanford Research Institute (1969) have attempted to 
delineate the duties of the breath examiner specialist 



and the special training and or experience necessary 
for his entry and advancement in the field. Segments 
of these efforts are shown in Ex h i b its 6 and 7 in the 
Appendix. 

Summary Statements: Breath testing is one of the 
most feasible and practical methods for law enforce- 
ment personnel to detect blood-alcohol levels in drink- 
ing drivers and pedestrians. New breath examining 
test methods have been developed which require 
special training for persons employed by various 
organizations. The initiation of programs to train 
breath examiner specialists will help to alleviate the 
drinking and driving problem. Individuals who drive 
while under the influence of drugs are also dangerous, 
and much attention is being focused upon the need to 
detect, apprehend, and otherwise control the use of 
drugs by motor vehicle operators. Therefore, a need 
arises for trained personnel to work in this distinctive 
area of highway safety also. 
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All highway projects should contribute to the 
improvement of the driving and walking en'ironment. 
Il is estimated that the safety features engin ered into 
the complete Interstate System alone will help save 
8,000 lives a year. But because highways and streets 
must accommodate increasing numbers of motor 
vehicles, drivers, passengers, and ped^ Lilians, an even 
greater need has been created for modernizing existing 
roads and engineering safety features into new high- 
way transportation facilities. 

Tt has been said that the number of deaths resulting 
from a faulty driving and walking environment is some- 
what proportional to the number of well trained high- 
way safety engineering technicians. Highway safety 
engineering technicians include all personnel, from 
technically trained aides to highway engineers who 
are involved in distinct safety aspects of highway 
design, construction, and maintenance. Highway safety 
engineering technicians help to insure that the risk of 
accidents and resulting deaths, injuries, and property 
damage are kept at a minimum. 

Description of the Highway Safety Engineering 
Technician: The highway safety engineering technician 
is concerned with "below the surface" aspects of the 
highway and street transportation environment. His 
duties usually relate to the physical factors associated 
with the environment in contrast to the informational 
and traffic control factors in which the traffic engineer- 
ing technician is involved. The highway safety engi- 
neering technician will most likely work in direct sup- 
port of the professional engineer, the architect, 
economist, or city planner. The highway safely engi- 
neering technician must apply numerous highway 
safety standards in designing an ’ planning new high- 
way transportation systems and in modifying existing 
facilities. These standards relate to grade, slope, 
curvature, and alignment features. He is also concerned 
with the width of lanes, mpdian zones, barriers and 
curbs, road discontinuities, and the skid resistance of 
pavements. The highway safety engineering technician 
is called upon to make calculations, draft detail con- 
struction drawings, develop highway safety-related 
construction specifications, and inspect construction 
work and materials. He may assist in community plan- 
ning projects, road surveys, and field surveys of road 
conditions. 

Monpower Requirements: As early as 1 9 A6 . the 
United States was deeply concerned about the shortage 
of engineering technicians. At that time the Engineer- 
ing Manpower Commission reported that a 133 percent 
increase in the demand for civil engineering techni- 
cians in transportation would occur during the period 
of 1965-1976. The same report predicted a 58 percent 
increase in the demand fo. civil engineering tech- 
nicians in construction activities for the same period, 
in spite of a stable situation for the demand for civil 
engineers for the construction industry. Also, it was 
estimated that there would be a 2? percent increase 
in demand for civil engineering technicians at the local 
government level and a 22 percent increase in demand 
fc gineenng technicians at the state govern- 

ERIC 



ment level. All figures were based upon the generally 
accepted figure of three technicians for each practic- 
ing professional engineer, 

More recent national surveys have shown a critical 
shortage of highway safety engineering technicians. 
There are approximately 5,000 persons employed ns 
highway engineering technicians in the United States, 
although there is sufficient evidence which indicates 
that at least twice this number are needed. It is esti- 
mated that optimum needs for highway safety engi- 
neering aides will exceed 41.000 in 1978. 

Existing Programs; Their: are at least 240 occupa- 
tional education programs in public educational 
institutions which prepare personnel for much of the 
knowledge and skills required by a highway safety 
engineering technician, These programs are found in 
community-junior colleges, technical institutes, and 
area vocational education schools. Most of these pro- 
grams are entitled civil or highway technology and are 
usually two-year associate degree programs. There 
were almost 14,000 students enrolled in civil tech- 
nology programs in 1969, according to the U,S, Office 
of Education. This number includes preparatory and 
supplementary training. Supplementary training refers 
to short-term cer’ificate-type programs for employed 
personnel . 

Occupational education programs in civil engineer- 
ing technology with highway and structural options 
exist in several public educational institutions across 
thu nation. These programs are being expanded to in- 
clude other options as the need for highway engineer- 
ing technicians is more clearly identified. Distinctive 
highway safety related competencies, concepts, and 
skills are being introduced in program curricula at a 
rapid pace. 

The Texas State Technical Institute, Waco, Texas, 
conducts a two-year associate degree program in civil 
engineering t;chnology with provisions foi a highway 
construction option. Students branch off into spe- 
cialized learning activities at the beginning of the 
second year. The highway construction option includes 
instruction in highway signing and delineation, guard 
rails, street lighting, bridge construction, construction 
operations, etc. Other options are at Various stages of 
development by the Texas Stale Technical Institute. 

A serious shortage of qualified highway technicians 
and engineers in the State of New York has prompted 
its depariments of transportation and education to col- 
laborate in developing programs to train highway tech- 
nicians. 1 ie programs are expected to provide addi- 
tional technicians and engineers by upgrading people 
alieady employed in technical jobs. The programs en- 
roll personnel who plan, design, construct, operate, and 
maintain state highways. Local boards of education 
and other sponsors of adult education programs in New 
York are encouraged to nffe, * h is program. Students 
are attracted from the State Department of Transporta- 
tion, construction firms, and public works departments 
of counties, cities, and townships. 

Inter-Agency Coopcrotion Occupational education 
must be employer-based. The development and expan. 
sion of programs in highway safety engineering tech- 
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nolugy must he supported by n c onsorti jiti of em- 
ployers from local ;in< 1 stale highwa*’ ’. par.mt’nts and 
private i. (instruct inn ant! engineering firms. The over- 
riding emphasis should bo tin providing learning ac- 
tivities directly related In the real v»orld of work, 
including cooperative wurk-sludy oppoi tunities or 
internship ar rangements which link the occupational 
education program with a job. 

Progrnn i (uirnru'ri: Quality standards proposed by 
such groups ;is the American Association of Junior Col- 
leges and the American Society for Engineering Edu- 
cation are available for use in planning, dmiduping, 
and implementing engineering technology curricula. 
Much inhumation needed to plan ami develop highway 
safety engineering technology programs is available 
from th( sc sources. Most of *he existing curriculum 
materials are designed for two-year associate degree 
programs in r;ci(iiiiiunj|y-junji>r colleges and technical 
institutes. 




Thrre have been several studies to determine what 
major sul ects should be incorporated into civil tech- 
nology curricula and Ihe time that should be allotted 
1(3 each subject. One such study was conducted by 
Dnhrnvnlny (HIGH) and reflects standards established 
by previous studies by the Amrrican Society for Engi- 
neering Education and the U.S. Office of Education. 
The basic curriculum elements and time allotments 
derived from this study are presented in Exhibit 8 in 
the Apj endix 

In 1900. the U S. Office of Education prepared a cur- 
riculum guide entitled Civil Technology: Hrghivny end 
Sf r<.( lured Options, designed to assist administrators, 
supervisors, ar.d teachers to plan, develop, and eval- 
uate programs. The guide is comprised of course 
outlines, sug, ^sted program operation procedures, 
laboratory layouts texts and references, lists of labor**- 
tni y equipment an:! its cost, and a select d list of scien- 
tific and technic a 1 so. irtirs. The guide will lie helpful 
in developing or expanding programs to Iron highway 
safety engineering technicians. An overview of the 
suggested rurriculum for the highway option is d’oun 
in Exhibits 9 and 10 in the Appendix. 

A basic, ruir iculum for a certificate program in civil 
engineering technology was drve loped by (h« (bill- 
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forma State Department of Edin.n1in:i in 3963. 'I his uir- 
nc.ulum was based upon job desci iplions and analyses 
supplied by industry throughout the State of California. 
An analysis of the job descriptions and job analyses 
showed that 57 percent of the civil engineering tech- 
nician's time was spent in activities Lnvolv ng inslm- 
menls, drawings, reports, records, handbooks, equip- 
ment, materials, and activities in production. The 
remainder of the lime was spent in the following 
activities: planning, 13 percent: supervising. (2 per- 
cent; coordinating. 10 percent; and inspection, 8 per- 
cent. Exhibit 11 shows the in oinmended subject mat- 
ter elements, which represent an analysis of the job 
descriptions and job analysis supplied by indusuy. The 
curriculum elements shown in Exhibit 1] can be sup- 
plement'd to mere* the standard set by the State id 
Cdifoinu for an Associate in Arts degree in civil engj- 
mviing technology. All basic courses can sitvo as a 
foundation for further study beyond the degree i r 
i.ertific at inn that is issued so that students may con- 
tinue their education throughout their careers. 

The in form at i on presented in Exhibits 12 ami 13 in 
the Appendix represent efforts by Brio/., A.’^n and 
Hamilton. Inc., and live Stanford Research 

InsiiluN 1)939) to idenl/y the scope of highway engi- 
neering technology, the duties involved, filtering edu- 
cation requirements, entering ex* erience require- 
ments, and specie I training required upon appointment 
tu the position of highway safety rngirueiing 
technician. Both preparatory and in-s?r\ier training is 
recognized as being essential to successful job per- 
formance. The i,icus of the basic curcii ulmii developed 
by the Stanford Pc searc h Institute is on the multi- 
disciplinary approach to training. It is struc lured so 
that resources irniti several disciplines and skill areas 
are combined. These disciplines r.urr nlly exist in most 
of ihe cornin^nitv -junior colleges, 

The New York Stale Depuilment of Transportation 
and the New York Stale Department of Education col- 
laborated to plan and develop the following highway 
bthnology subject area teacher s guides: f/igiMoy 
Draw ing (Unit II] (19G8J; Eh-rm rts of Dfghwoy I’hi/i 
ning (Unit IVJ (1569); Soils nmf Drmrmgr [Unit \ r | 
11967); nd Highway P^sigi end Estimating |Unil VI] 
(1908]. Additional materials air lining planned end wi'l 
be prepared in fma* form on a prlnrity schedule ident:- 
f rd by the New York State Depaitment of 7 ran:, porta 
lion. These will encompass the following subject nrr.w: 
construction and inipectin-,; highway structure; high- 
way maintenance; and traffic engineering. Th? subject 
areas have been planned in the sequence shown. The 
existing materials consist of le<j<n pi .ns arranged in a 
two-column oullinp formal. The content topics and sub- 
topics are listed in one column Suggested leurhin, 
points anc' techniques are given ir the second column. 
Each lesson plan includes reu ter.rrs. lesson objerlivrs 
questions for review arid student assignments. Since 
the maierial <s designed specifically lor employed per- 
sonnel simulated skill building rvrtises are not 
emphasized to a great degree. However, student pr.ir- 
liics are inlcg, .tied into the curriculum worn feasiM-, 
partin' larly in the highway drawing and highway f sD- 



mating hutiji'M areas. Abhn v dated outlines in E'/eiuenrs 
of f/ighuvjy Plunnin, n. J/ighu;,y Design in ti KsfirnuUng. 
and Highway Drawing an: presented in the Append] . 
[Kxhibits 14-10]. 

S'uriumiry Kfufeirmnls: Duo to the permanence of 
streets and highway structures and the increasing traf- 
fic loads which these structures must accommodate, 
many physical farturs and other environmental ele- 
ments which contribute In highway safety present a 
great need for highway safety engineering technicians 
VbiLatinr.nl and technical educational institutions are 
challenged t cj provide both in-service and preparatoiy 
instill' Item for highway safety engineering technicians. 
Many of the students will likely enne from agencies 
and firms piesrnlly employing personnel who desire to 



move into highway safety positions but Jack the ne .cs- 
sary technical knowledge and skills demanded. 
Training may be in the form of short couise: seminars, 
workshops, certificate programs, and the »wo-yeur 
associate degree type programs. Wit h slight incobjcn- 
tinns, existing resources in civil and highway engi- 
neering technology anil similar programs of instruction 
are adequate for training highway safety engineering 
technicians. With appropriate cooperation between 
various agencies ami firms in % olved in highway engi- 
neering functions and pubhu educational institutions, 
manpower development needs can lie identified ami 
training provided which will in, sire that safety is of 
primary concern in highway design, r nnstj net ion, and 
maintenance. 
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Th" design planning of new transportation fu- 
i ilitii-s and Ihe modification of existing facilities takes 
inlo ac count ninny infer inaliun fnctois assrx kited with 
v isibility, eummumr at ion, signaling, and traffic con- 
trol, rh arnctci istics and attributes nf the manway and 
its surroundings influence the initiation and severity of 
Traffic accidents. Artificial illumination, lane markings, 
warning and direction signs, speed limit signs, zebra 
pedestrian crossings, and street lighting can minimize 
motor '■ chicle accidents, improve traffic flow and in- 
r.iease highway capacities. The sizes, shapes, location, 
and kinds nf traffic control devices are generally the 
result of applied highwav engineer ing knowledge and 
.kills. 

II has been determined that the systems of com- 
munication and signaling devices, factors associated 
with visibility, and other “above the surface" environ- 
mental characteristics, features and attributes cf the 
roadway and its surrou ndings can and must ne im- 
proved j\Yw concepts in traffic sign design, su< h a?, 
using meaningful color, shape, and pictures instead of 
words, may help reduce accidents and ease driver con- 
fusion Kngineering studies must he used In upgrade 
traffic; control devices and replace outmoded tie * ices 
with new ones that conform with standards for excel- 
lence. 

A program nf identification rod surveillance of 
hazardous local ions is essential to a tot al highway 
safely effort. Speed zones need to be established ac- 
cording to engineering and traffic studies. Efforts 
must be made to lessen misinterpretations of traffic 
control signals by operators anil pedestrians by apply- 
ing greater conformity and continuity in signs Head- 
way informational messages must be reconciled with 
similar information on maps, road guides, and ad- 
vertisements. 

Such artivity, if fully realized, would mean upgrad- 
ing personnel cunenlly employed in traffic engineering 
and would necessitate hiring additional traffic; engi- 
nriiing technicians in highway, traffic, and engi- 
neering departments across the nation. 

Manpower Requirements; There have been a num- 
ber of surveys In determine the shortage of tr.rffic 
engineers and traffic: engineering technicians in the 
United States. A survey conducted in 1903 by the In- 
stitute of ‘traffic Engineers showed a nerd for 1,100 
more i.Jfio enginee rs Hum ihe 7.000 employed at the 
lime 

Korrt ( 1 000 1 reported !j that the shortage of traffic 
rnginerring technicians is even more critic d than the 
shortage of traffic engineers; 2| that relatively few 
training programs exist for traffic engineers; and a| 

I ha! engineers hire whatever personnel they can obtain 
and attempt In bridge Ihe edm atinnal deficiencies with 
in-serv ice training 

A survey by bonz, Allen an cl Hamilton, Inc., (1958) 
showed that slightly mme than 200 traffic engineering 
technicians were emph rd in stale level engineering 
offices in 1908. The same stud) reveals 2,200 traffic 
engineering technicians mav he neecbd at the slate 
Irvr Q 




A survey by the National Association of Ununties 
Research i-’mmdulimi (15109) identified approximately 
1 ,000 traffic, engineering technicians employed in 190') 
by Jfjc.il (city and county) agencies and firms involved 
with traffic engineering functions. Having examined 
fie ld data and substantive studies of the 1 highway safety 
needs in traIJic engineering, (he foundation suggested 
that approximately ‘S.TOO traffic engineering techni- 
cians will he needed at the local level in 1978. 

/Jesrripfnm of f/ir Traffic Engine enng Tec hno rrirr 
The traffic; engineering technician works uncle r the 
direct supet vision of tlu* traffic: engineer and per hums 
many of tlu* following tasks; installing equipment used 
in obtaining traffic data: collecting traffic data [parking 
accumulation rates, accident frequency at intersec- 
tions, etc.); computing traffic signal timing; studying 
traffic; demands: observing »ho operation nf traffic; con- 
trol devices to determine their effectiveness; determin- 
ing appropriate types and applications of traffic control 
devices; drawing geometric designs and sketches of 
highway markings; preparing recommendations for the 
design, construction, installation, and maintenance* of 
traffic: control devices; supervising the installing, test- 
ing. and maintenance of traffic control devices; super- 
vising the placing of signal lights, speed limit signs, 
center lines, slop signs, etc.; designing non-electrical 
traffic control devices in accordance with highway 
safety standards and regulations; and acting as a 
liaison between traffic engineering departments and 
police traffic agenc ies and other local and state* high- 
way safety units. 

Existing Programs Although occupational pro- 
grams in civil and highway technology are not notes- 
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sarily traffic engineer mg-oriented, many existing pro- 
grams provide instruct it «ti in various aspects of traffic 
engineering W-dincibjg\ . Existing programs in elec- 
trical-electronics bcinnlcgy often provide instruction 
in traffic control devices. According to the IJ.S. Office 
of Education, 14,000 students were enrolled in elec- 
tric. al technology programs and 74,000 students were 
enrolled in elect runic, technology programs in I960. 

Programs in traffic engineering technology are al 
various stages of development in several community- 
junior colleges and technical institutes across the 
United Stales. The American Association of Junior Col- 
leger under contract with the National Highway Traf- 
fic Safety Administration, is pilot -testing two tralfic 
engineering technician programs, Lansing Community 
College. Lansing, Michigan, began the pilot program 
in the fall of 1970. using the publication Traffic Engi- 
neering Technician Programs in the Community Col- 
lege jKoert, 1969). Columbus Technical Institute, Co- 
lumbus. Ohio, will pilot a similar program beginning 
the summer of 1971, The Texas State Technical 
Institute, Waco. Texas, is planning a traffic engineering 
technology option for an existing two-year associate 
degree program for civil engineering technology. 7'he 
existing program, which already has a highway con- 
struction technology option, will allow students who 
have been enrolled in civil engineering technology for 
one year to specialize in traffic engineering technology 
the second year. The specialized curriculum in traffic 
engineering technology will include the following ele- 
ments: instruments in traffic counts; design and con- 
struction of traffic control devices; communications in 
traffic control; manufacture of paints, reflectors, etc., 
for traffic control purposes; local studies in traffic con 
I rob practices in highway transportation planning; 
coordination of traffic flows; and school bus route 
locations. 

It is evident that supplementary and in-service 
training opportunities should he provided for skilled 
t raftsmen working in traffic control to enable them to 
advance in technical positions in highway safely. Ad- 
vancement is often slow because of a lack of specialized 
knowledge and skills needed to plan, design, construct, 
and maintain traffic control systems. 

Training programs for traffic engineering Itch- 
ni< ianj must encompass some subject elements not 
directly related to highway safely, such as eleclricily- 
eletlronics and mechanics that relate to traffic control 




systems. Distinct programs of instruction in electricity 
and electronics may ‘e required for training in the 
electrical aspects of traffic control systems, 

Program CurnTufu: Koert (1969) outlined the work 
and educational requirements for the traffic engineer- 




ing technician and developed a basic, flexible cur- 
riculum for a twm-year porgram in traffic engineer- 
ing technology. (Refer to Exhibit 17 in the Appendix.) 
His curriculum guide, Traffic Engineering Technician 
Programs in the Community College, includes basic sci- 
ence and technical and nontechnical courses. Koert 
suggests that local traffic characteristics, student char- 
acteristics, and existing training programs should be 
considered in planning progranis for training traffic 
engineering technicians. A careful study should be 
made of local employment needs, logically with the 
assistance of a local advisory committee, to determine 
elements needed in local programs of instruction. 

Bo oz, Allen and Hamilton, Inc.. {19G8) and the Stan- 
ford Research Institute ( J 9 G9 J have delineated the entry 
«*nd refresher training needed by baffic engineering 
technicians. This information is contained in Exhibits 
18 and 19 in the Appendix. 

The New York Stale Department of Education and 
the New York Stale Department of Transportation 
joinMy developed a training program for traffic engi- 
neering technicians lo upgrade employed highway 
traffic engineering technicians. Art outline of subject 
elements incorporated in (he Highway i’lanning Sec- 
tion of this piogram is shown in Exhibit 14 in (he Ap- 
pendix. [Refer to previous unii on Highway Safety 
Engineer. ng Technician] l,i the original form, these 
materials consist of lesson plans arranged in a hvo- 
ccdumn format. The materials include both subject mat- 
ter and suggested leaching techniques. Some student 
practice exercises ar^ presented. 

Summory Slolemepts: To realise the rational goal 
of reducing traffic accidents, it is important th^t im- 
proved engineering, and technological developments 
related to t.affic control devices be applied to highway 
and street sj stems as rapidly as possible. Eull realiza- 
tion of these goals means hr employment of additional 
, raffle ingineering technicians, and the upgrading of 



rsonnel now employed in traffic engineering func- 
ns.The greatest need for training programs in traffic 
gineering technology is found in larger urban areas 
iich have traffic engineering divisions (often within 
; public works department), 

Existing programs of instruction in civil and high- 



way technology frpn* ntly encompass instruction 
directly related to t -iiir engineering technology and 
may be the most logical departure point for expansion 
of training activities in traffic engineering technology. 
Greater specialization may be possible as these pro- 
grams are expanded. 
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Perhaps no other driving occupation carxips a 
heavier burden of responsibility than school bus driv- 
ing. American tax payers entrust expensive equipment 
and the lives of some 19 million school children to the 
drivers of school bases. Through the years there have 
been continuous problems in selecting and training 
capable school b :s drivers. Maintaining school bures 
in safe operating condition and establishing uniform 
laws, regulations, and operating procedures for school 
transportation systems across the country have also 
presented problems. However, state education depart- 
ments have been quite active in the promulgation, dis- 
semination, and implementation of standards relative 
to school bus transportation and in providing leader- 
ship and assistance in the operation and management 
of school bus transportation systems. 

School systems provide 1 heir own buses and/or con- 
tract with private fii ns for school bus transportation 
services. Large systems usually have full-time directors 
with the responsibility of overall administration of ihe 
school bus safety program. Directors of school bus 
transportation services are assisted by school bus 
drivers, route managers, school bus maintenance fore- 
men, and school bus mechanics and servicemen. 

Because school bus driving is often a part-time oc- 
cupation, many senior high school and college stu- 
dents, housewives, and self-employed men across the 
nation supplement their incomes by driving buses in 
the morning and afternoon. However, school bus 
drivers often drive classes and groups on field trips, 
athletic events, debate meetings, and school social 
functions. It is becoming increasingly necessary to 
provide some form of driver training as a prerequisite 
to employment, and as a requirement for continuing 
employment, as a school bus driver. Clrarly specified 
course content and school bu: driver certification 
requirements must be readily available to school bus 
driver-trainers and training planners. 

Monpower Requirements: In 1969 the number of 
school bus drivers employed in the United Stales ex- 
ceeded 416,000. These drivers are employed by public 
schools, private schools, and by private firms which 
contract for transportation services. It is estimated (he 
manpower needs in 1978 will rise above 582,000. 

Description of the School Bus Driver: ft is rec- 
rgnized that the drivers of school buses should have a 
high degree of safety awareness, driving skills, and 
teacher-like understanding of the pupils they transport 
to and from school everyday. Their responsibilities in- 
clude: operating ths school bus safely; preventive 
maintenance of the school bus, maintaining a safe en- 
vironment inside the school bus," maintaining discipline 
on the school bus during Ihe route to and from school; 
handling emergency situations, including admin- 
istering first aid in the event of injuries or sickness; 
discussing transportation problems with school of- 
ficials and parents; and completing school bus trans- 
por I a 1 ion reports. 

Existing Programs: Many state education depart- 
ments endorse the establishment of basic and refresher 
and'or advanced training for school bus drivers, tt is 
recognized that school bus drivers shoulo be provided 
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with opportunities to develop knowledge nr.d skills af- 
fecting school bus tiriving responsibilities. 

The Wisconsin Department of Public Instruction and 
the Wisconsin Board of Vocational, Technical, and 
Adult Education jointly sponsor an organized training 
program for school bus drivers. The Department of 
Public Instruction administers educational activities 
through field service coordinators employed by Ihe 
Bureau of Vocational, Technical, and Adult Education. 
Vocational and technical education facili lies are 
utilized in Iraining programs. Instructional offerings in- 
clude preservice programs for beginning drivers, four- 
hour workshops held by the Department of Public In- 
struction each year, and a twelve-hour in-service course 
sponsored by vocational and technical education 
schools. One-week instructor training courses are pro- 
vided through the stale universities in Wisconsin. In- 
structor Iraining courses are also available to the driver 
instructors employed by private con tractors, 

The Georgia Division of Vocational Education, 
State Department of Education, employs an itinerant 
teacher who travels in a mobile unit to all county 
school bus maintenance shops: and provides instruction 
to school bus drivers. The* course is approximately one 
week in duration. School bus drivers are tested far 
highway safely knowledge, skills, and physical 
deficiencies in sight, and driving awareness and ie- 
artion. All school bus drivers in Georgia are tested and 
evaluated each year, and the itinerat teacher instructs, 
tests, and evaluates approximately 2,000 of them an- 
nually. 

A school bus driver Iraining consultant is employed 
by the Ohio Trade and Industrial Education section of 
the Division of Vocational Education. The consultant 
works in close harmony with the Division of School 
Finance to select and train school bus driver instructors 
in 631 school districts in Ohio. Currently, 143 instruc- 
tors are certified to teach school bus driver education 
Field coordinators assist local school districts in plan- 
ning. organizing, and managing school bus driver Ira n- 
ing couxsej. Plans are underway to sponsor training 
programs for drivers of small vehicles used in trej s- 
porting handicapped students. 

Numerous stale collegr, and universities sponsor 
school bus dirver safety cli lies and woi k'.Hops. Milir s- 
ville State College, MillersHlIe, Pennsylvania, sponsi rs 
a one-day school bus drivers' safety clinic foi drivers 
employed by the Lancaster County School Distru t. The 
Pe*nsylvania State University, Pennsylvania PaT, 
Pennsylvania offers pupil transportation roursrs. 

The employment of qualified bus driver Ira ning in- 
structors has been the cornerstone of effec 1 ve pm 
grams of instruction for school bur drivers. The in- 
structor’s responsibility is to select, organize, and 
effectively utilize instructional materials. Some schools 
have utilized a team (or teams) of teachers on a full- 
time basis to instruct and advise srhool bus drivers 
in technical and nontechnical aspects of school bus 
transportation, This provides a means for periodic 
evaluation of bus driver skills, either through (r al driv - 
ing or by instructors accompanying drivrrs or/ school 
bus routes. 
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Personnel now involved as instructors in si. fund has 
driver training programs in the United Stales imlude 
direr. tors and supervisors of school bus Irf.nspnitalion 
services, driver education teachers, school principals, 
school bus maintenance employees, school hus 
manufacturers’ representatives, motor vehicle inspet- 
t r;i r s , public safety directors, driver license examiners, 
and police traffic officers. 

Prugru/n C urr u/n Numerous state departments 
of education have prepared various types of materials 
relative to school bus driving. Design and form of the 
materials are biased upon the instructional settings in 
which the materials will be used and the types of in- 
structional activities lobe provided, eg., short cnursts 
nr clinics at universities, community junior colleges, 
area vocational education schools, or mobile units 
(specially equipped school buses|. A ailahle materials 
relative to school bus driving exist in three forms: 
1) handbooks designed primarily for selfinstruclion 
ralher than for use in systematic training courses, 2) 
reference materials related to school bus standards, 
rules, and regulations to be used by school bus ad- 
ministrators. drivers, and maintenance foremen, and 
3] instructor's manuals for use in organizing and man- 
aging training programs. 

Of particular note in this regard is the State Kduoa- 
tion Department of New York where noteable progress 
has been made in the promotion of school bus safety 
through development of an instructors manual for 
school bus driver training A section of this manual in- 
cludes suggestions for organizing a course for school 
hus drivers. These suggestions are included in Exhibit 
20 in the Appendix. 

joint efforts of the Wisconsin Deparlmenl of Public 
r n s 1 ruction and the Wisconsin Board of Vocational, 
Technical, and Adult Education have resulted in a 
transportation handbook for drivers and an in-depth 
course outline for experienced school bus drivers. The 
latter materia) is designed to increase school bus trans- 
portation knowledge and skills heyond the minimum 
te<hniques and knowledge required of a holder of n 
school hus driver’s license. 

Three school bus driver training manuals were de- 
veloped by the Ohio Trade end Industrial Education 
section of the Division of Vocational Education, and the 
Ohio Div'sinn of S.hocd Finance {Ohio State Depart- 
ment of Education]. A pre-rinployrnrnl manual (1970) 
enables prospective school bus drivers to become 
acquainted with the school bus driving occupation, in- 
cluding entrance requirements. The pre-employment 
manual is used to prepare individuals to take a dri\ing 
and written test for a school bus operator’s license. A 
basic driver manual (1970) provides in-deplh coverage 
of the knowledge and skills icquired as a «xhool bus 
driver A third rianral, an advanced drivpr course 
(1969], provides a review and further Peatmen! of the 
many duties and responsibilities of a school bus driver 
lnstiuclor manuals have also been prepared for use in 
conjunction with each of the three manuals 

Exhibit 2 1 in the Appendix represents a synthesis 
of curriculum elements taken from materials produced 



by several states. 1! is suggested that advisory groups 
b.! utilized to deleimiru* appropriate subject content 
fur local programs. Based on & mveys arid inleiviews 
with experienced school has drivers in-service training 
should focus on problems encountered by drivers, role 
\. laying, case studies, and specific needs of rxperiem ed 
drivers. 

Summary Statement s. There is a demonstrated nerd 
for new school bus drivers to perfect skills unique to 
the operation of a school bus before they are permitted 
to transport siudenls. Learning activities should be 
conducted under dose supervision and guidance so 
that student drivers may reach the required level of 
proficiency' in handling of school buses. Problems 
should be developed In simulate special conditions 
which drivers encounter or which may be causing a dis- 
proportionate number of accidents Student drivers 
should be evaluated upon their overall ability to handle 
vehicles under the complex conditions found on school 
bus route 

There is also ** lilical need for systematic in-service 
school bus drw.» education and training. The school 
bus driver’s ability lo perform as an expert should be 
periodically evaluated This evaluation should include 
a check of the driver's attitude toward other users of 
the highway, Iraffir. laws, and basic defensive driving 
rules. 

There is trend for state di\ isrms of vocational and 
technical education lo be asked to assist in planning, 
organizing, and conducting programs of instruction for 
school bus drivers, The need for intra-agency coopera- 
tion and relationships is essential to effective s.\L<o| 
bus safety prograr.s, 

Materials relative to school bus driver education 
and training are available in various forms Irom state 
departments of education. Although most of these 
materials are not designed for teaching, much of the 
contents may be adopted for instructional purposes. 
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The U.S- Department of Transportation is sup- 
porting programs directed ut reducing the "crash initia- 
tion factors 1 ' which result from deficiencies in the road- 
way and driving environment. An effective detection 
program, based on a thorough analysis of accident 
occurrence and casual factors, leads to appropriate 
measures for correcting these deficiencies. The num- 
ber of future accidents can be greatly reduced by con- 
tinued evaluation of the effectiveness of roads and 
streets improvements at hazardous locations and 
continuing surveillance of all roadways to locate and 
correct potential accident locations. 




Accident site investigation reports are normally 
recorded by personnel who are employed by local and 
state police departments highway departments, city 
engineering divisions, and insurance companies. These 
reports have provided a singularly important corner- 
stone for traffic research and highway improvement - } 
in the past, However, investigation by police traffic 
personnel normally does not result in an intensive 
investigation of why highway accidents occurred. 
Therefore, it is nec r ssary that accident site inves- 
tigators be trained to report accidents and define and 
re-define their causes. Accident site investigators, with 
proper education and training, will supplement the 
task now being performed by accident site investiga- 
tion units in law enforcement agencies and highway 
and engineering departments. 

Manpower Requirements: There are presently less 
than 1,000 highly skilled accident site investigators 
employed on a fulldime basis in the United Slates. It 
has been estimated that approximately 6,000 accident 
site jnvestigalors and accident site investigator aides 
will be needed £t the state level in 1977. Approximately 
12.000 accident site investigators and accident site in- 
vestigator’s aides will be needed at (he local (city and 
cnunty) level in 1978. These figures represent full-time 
equivalents, and do not necessarily imply that this 
limited number of people will be employed on a full- 
time basis. Rather, many more than this number may 
perform olher traffic safety functions while devoting 
part of Iheir time to accident site investigation. 
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Description vj Accident Site L /estigutor: The ac- 
cident site investigator is responsible for: analyzing 
and interpreting information on dangerous locations; 
investigating contributory factors in accidents; experi- 
menting in traffic control devices and in traffic flow 
changes; preparing plans for traffic pattern changes 
and for new traffic controls; maintaining a cross- 
reference system of accident data; retrieving data con- 
cerning vehicles, drivers, accident locations, etc,; 
identifying and analyzing peripheral information relat- 
ing to accidents; selecting for rankingl which of many 
accident locations should receive lop priority for ex- 
penditures: preparing recommendations, diagrams, 

and engineering documents for officials with influence 
for bringing aboul change; and evaluating 1 he effec- 
tiveness of improvements as they are made. The traffic 
accident site investigator will likely be required lo per- 
form more routine tasks following traffic accidents, 
such as protecting the scene of accidents from further 
collisions, interviewing principals and witnesses, and 
photographing the accident scene. 

Depending upon the needs of the community, the 
duties of the accident site investigator may represent 
only a portion of the total work load. Persons empluyed 
in this position will likely be assigned other traffic 
safety responsibilities. 

Existing Programs: Depai I merits of vocational 
and technical education in community-junior colleges, 
technical institutes, and area vocational schools have 
provided a limited amount of instruction in highway ac- 
cident site investigation, This instruction normally has 
been in the form of courses or units which are part of 
the total curriculum in certificate or associate degree 
programs in law enforcement and police science cr 
highway engineering technology. II is evident that 
these programs could be expanded to include addi- 
tional learning activities in accident site investigation 
Special certificate or associate degree programs focus- 
ing primarily on accident cite investigation may be 
needed in larger urban areas. There is a growing need 
for the public education sector to provide seminars, 
workshops, and olher in-service activities for accident 
site investigation groups from government, business, 
and industry. 

Progrom Curriculo; A limited number of curriculum 
materials in accident site investigation are available 
from state highv. t y patrol academies, local police de- 
partments. and community-junior colleges (through 
law enforcement-police science programs]. Many stale 
and local agencies (other than public schools) have con- 
ducted training in accident site investigation. Published 
and non-published information about these efforts are 
on hand in most of these agrncies. Howe.rr, most of 
these materials are fragmentary and lack substantive 
elements needed in developing and expanding occupa- 
tional education programs in public education institu- 
tions. These materials could be collected, organized, 
and prepared in meaningful sequence, as necessary, 
by program planners and instructors. 

A course guide for training accident site investi- 
gators will be available from the National Highway 
Traffic Safety Administration in late fulv . 1971. This 
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guide. prepared under contract by Eattelle Memorial 
Institute. Columbus, Ohio, is intended to deal with who 
investigates, what is involved in the investigation, the 
levels at which accident investigations are conducted, 
accident data, and who uses accident data. This 
material is prepared for local and state police depart- 
ments. state highway personnel, city traffic engineering 
departments, junior colleges, and universities The 
guide includes an outline of subject elements for train- 
ing accident site investigators, as well as alternative 
ways of preparing personnel for the investigator posi- 
tion. 

The California Highway Patrol Academy [1970) pre- 
pared a manual designed to supplement classroom in- 
struction for accident site investigators and to serve as 
a reference for investigators in the field. An outline of 
topics included in this manual are shown in Exhibit 22 
in (he Appendix. An instructor's guide in traffic ac- 
cident investigation is available from the North Caro- 
lina Department of Community Colleges (1969], This 
material, which was developed by the Wilmington 
[North Carolina] Police Department, provides for 30 
hours of instruction. Community-junior colleges and 
technical institutes in North Carolina have used this 
guide to provide specialized training for employed law 
enforcement personnel as part of a two-year associate 



degree curriculum. Booz, Allen ar.ri Hamilton, Inc.. 
[1968] and the Stanford Research Institute (1969) have 
made initial efforts !o determine the srope of accident 
site investigation, the duties required oi accident site 
investigators and accident site investigator’s aides, 
and special training necessary for entry and advance- 
ment in the field. Selected segments of these efforts are 
presented in Exhibits 23, 24, 25 and 26 in the Appendix. 

Summary Statements: The detection of hazardous 
roadway condit'ons has brought about limited success 
in reducing highway accidents, concomitant injuries, 
and property damages, Greater effort is needed in pre- 
cluding future accidents by predetermining which are 
possible accident locations and in Entering and correct- 
ing conditions a! the locations through surveillance, 
study, and analyses. Locations known to be hazardous 
often receive immediate priority for repair, hut long- 
range programs are needed which will result in predic- 
tion of hazardous highway locations and their correc- 
tion. There is a critical need for specially trained ac- 
cident site investigators. 

A limited number of curriculum materials which 
relate to accident site investigation training a t e avail- 
able. Other materials are forthcoming which will con- 
tain substantive elements needed to plan and conduct 
training programs in public cduca*ional institutions. 
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H is estimated that the hum an element is responsi- 
ble fur 80-85 percent of all traffic accidents. Driving 
responsibilities and skills have increased as the high- 
way transportation system has become more complex 
and crowded. 

Most authorities believe driver education and train- 
ing contributes to traffic safely. The number of driver 
education programs in public and private educaiional 
institutions has grown rapidly in recent years, Since 
1933. driver education in the public schools has in- 
creased from one program approximately 14.000 
public schools enrolling almost 2 million students Re- 
fresher courses for chronic violators of traffic laws and 
cou rses for senior citizens are sponsored by public edu- 
cational institutions. Commercial driver education and 
training schools have long been a primary source for 
gaining proficiency-level knowledge and skills in 
driving. There are approximately 2,200 commercial 
schools in operation in the United States, excluding 
truck and bus driver training schools. It is estimated 
that million people receive instruction each year in 
commercial driver education and training schools. 

This grow th has been particularly marked since the 
end nf World War II. Many outstanding individuals in 
the field of education have made valuable inputs into 
driver education, and are largely responsible for the 
quality of instruction offered today. These individuals 
are quick to point out, however, that further reforms 
will have to be made if driver education is to be a 
significant factor in keeping highways and streets safe 
for operators, motor vehicles, and pedestrians. It is 
clear that motorcycle education should be an integral 
ptiil of traffic safety education, and such instruction is 
a responsibility of slate departments of education and 
local school districts. The responsibility for raining 
driver ednralinn teachers rests with institutions of 
higher learning. It seems logical that the responsibility 
for training driver education teacher aides should res) 
with those institutions now conducting other technical 
training. 

Critics of driver education assess programs of 
instruction as poor countermeasures for the traffic ac- 
cident problem. Such criticism may arse ftom the fact 
that qualified instructions and properly certified in- 
structors and teachers have not been readily available 
to schools attempting well lounded driver education 
programs for youth and'or adults. In ordet to make 
public and private driver education courses more 
widely available, many feel it will be necessaiy to 
employ teacher's aides or auxiliary personnel to work 
under the guidance and direction of certified drivei 
education teachers. 

Manpower fif qairements; To dale, no figures are 
available concerning the number of driver education 
teacher's aides needed in the United Slales. Many 
states have not formulated plans for training nr 
employing driver education teacher’s aides. Several 
states are in the process of appraising existing driver 
education efforts to determine if reforms are feasible. 

In 1969, 23,829 driver education teachers were 
employed in the United States ft has been revealed 
dial more thin 51.000 driver education teachers will 
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be needed in 1978, In 1966, there were roughly 12,000 
instructors employed by commercial driver education 
training schools in the United States. Manpower 
studies are needed in each state to determine which 
driver education programs could benefit by employing 
driver education teacher’s aides. 

Description of the Driver Education Teacher’s Aides; 
A teacher aide position provides special assistance to 
secondary school driver education instructors and'or 
program co'rdinators at the local level. The driver 
education teacher's aide might he considered analo- 
gous to the position of a technician assigned to a pro- 
fessional engineer. Requirements would be the com- 
pletion of a well defined curriculum in driver educa- 
tion, most likely at a community-junior college, and 
mastery of knowledge and skills to enable him to con- 
tribute to the. success of the instructional program. 

The duties of the teacher's aide would include assist- 
ing the professional teacher in: 1] collecting local ac- 
cident data fo presentation in the classroom, 2) gather- 
ing highway and traffic safely information from var- 
ious resource materials, 3) preparing audio-visual aids 
for classroom instruction, 4) maintaining vehicle and 
simulation equipment used in skill-building exercises, 
5] administering tests and evaluation procedures in the 
classroom and in the car. 6) prep^-inv for and perform- 



ing highway safety demons 
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driver education programs, 
to evaluate effectiveness. T* 
preparation to instruct on a : 
a simulator, and in the class' 
Existing Programs: Few 
tor training teachers aide. 
1963 and 2969, the Te\w 
mented a program to train 1 
ing assistants Regular c* ! 
personnel) were prepared ; 
sors for the programs m v. 1 
utilized. The course of stu 
five weeks in duration: tl < 
visors, three weeks. Earh • 
each day, five days a \m \ 
new and expanded roles in 
Education Agency is in I 
pothesis that non-degre> ; 
trained and supervised, r. 
in driver education progr. i 
New York and Pennsv \ 
professional personnel in 
cation programs In 19fT t 
enacted legislation whirl 
tricls to employ teacher- 
In order to qualify as tr. 
of safe,^ education, in*!,, 
arrrrditr i fearher trair.ir 
pletcd, Driver rducatinn 
employed in 17 school dis 
in rr-ogrncy and ln‘* 
education and training i - 
should link with state h / 



.he classroom, 
> community, 
K enrolled in 
these rpcords 
■ ; tii ay be given 
TU jng range, in 
m .led capa nity. 

• f mi program 3 
exist. During 
\geiiry imple- 
; ii ition teach- 
Ipiofessional 
and supers i- 
a sistant s are 
^ si slants was 
idy for super- 
<»r t ighl hours 

■ in struct jo n for 
i n. The Texas 
!• '-ting the hy- 
,!i rly selected, 

Ip assistance 

nlizing para- 
] driver edu* 
Pennsylvania 
lie school dis 

■ i*. rr education 
12 (redd hours 
'bir.it ion. at an 

: mist be mni- 
t.lrs are row 
■\ Ivaria 

: - ration. Driver 
trarhrr’s aide: 
ktuals It is rs- 



I 39 



sertial that the driver edur ntim specialist from state 
depart merits of education, local (‘ducat kmal institu- 
tion, r.nd local governmental agencies work closely to- 
gether in planning and irr: piemen ting programs. It will 
be necessary to appoint advisory committees com- 
prised of individuals from various agencies who have 
strong interests in driver education. These advisory 
groups will assist in determining essential require- 
ments for training driver education teacher’s aides and 
desirable prerequisites for enroltir,, in preparatory 
programs. Advisory groups ran also assist in defui'ng 
needs relating to instruct ion in driver education for 
traffic court referral cases, commercial schools, and 
adult driver education and training programs. 

/oh Afobihfy: The new thrust in highway traffic 
safely since the passage of the National Highway 
Safety Act of 1966 has created numerous job oppor- 
tunities at various levels of skill and responsibility. 
Many of these jobs aie in driver education or closely 
related areas. Some of the positions are in career 
ladder hierarchy, and advancement is through expedi- 
ence and or additional training. Some students who 
complete a program for driver education teacher’s 
aides may develop a sincere desire to continue their 
education in driv er education at a four-year university. 
Another student in the same program may wish to 
transfer completed credits In a school which offers a 
program in highway engineering technology. Exposure 
to the field of driver education and Iraffic; s.ifety, 
cither through educational experience or through nn- 
lhr-jol> experience, may motivate students to seek job 
opportunities which are compatible to their interests 
■ml needs These factors should he prime con- 
sider, \ (inns in any occupational education program 
related to highway safety. 

Program (hirrii u.'rj: Stale departments of education 
publish and distribute driver education curri..:ulum 
guides used in conjunction with leeching secondary 
school driver education courses. Driver educe linn 
materials are also available from drivers’ clubs, in- 
surance companies, state bureaus of highway safely, 
etc. 

because of its strong inteiest in ihr subject, the 
American Automnbilr Ascnri.ilirn has produced 
driver education teaching rnateiials. The Automotive 
Safely Foundabon, ton. has long engaged in upgrading 
driver education and has recently dr*, elopid new rur- 
rii nluiu materials feu leac hing driver r r ? jr.alion 
mouses. Textbooks, audio- visual materials, and other 
resmm es are available from rcrninc i« i ll publishing 
houses. 

The I Iuui.it. Resources Organization (19/0) has 
examined the types of situations that typically ronfiorl 
automobile drivers, identified the appropriate driver 
behavioral response- and determine d what the driver 
should do in rrsp itise to r c h situation. | his an-ilvsis 
fcsultr ! in a set rf 3.700 sju t ifi* driving behaviors 
grouped in a liieian by of tasks and suh-t oAv For earb 
task . the driving task anah sis inc bn Vs a desi iipti>n cd 
the appropriate driv ing behavior. indues of criticality, 
and rrla!» d rnfcunalion abuut drive r beh.ivior. Whe n 
c ojuplctrd, pet of in s f r uc t u»na l obji 1 i\ »■« based upm 
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tin? task analysis will be available as a mode] for in- 
dividual school systems. The task analysis is cunently 
available to school systems. 

Common cui rinulum elements to he considered :n 
mining driver education teacher's aides are I i s t • il in 
Exhibit 27 in the Appendix. Information on the follow- 
ing subjects can be obtained from various stale 
agencies and i'd.icalionc.1 institutions within the 
states: financing driver education programs; slate 

driver education standards; organizing instructional 
activities; instructor qualifications; forms and record 
keeping fm driver education; evaluating driver educa- 
tion prograrr s of instruction; driver education facilities 
and equipment; placement of driver education in the 
school curriculum, including time- allotmenl. and 
scheduling of students; and public relntu ns fm diiver 
education programs. 

An instruction outline for driver improvement is 
shown in Exhibit 26 in the Appendix. This material 
has been extracted from a guide published by the Wis- 
consin Bureau of Highway Safety Promotion (J970). 
Wisconsin Bureau of Motor Vehicles. Published as the 
official manual for Iraffic safety schools which provide 
special refresher training for traffic court referrals, 
the inalfui.d contains inputs made hv judges, prosecu- 
tors, educators and legislators. *rhe primary purpust- of 
the Wisconsin Traffic Safely School is to provide a 
means for c. ironic Iraffic, violators to bette r nnders‘an:i 
trui’fii: responsibilities for the safety of themsi iv< s arid 
nlhers. The school? must he operated in full inoperu* 
tion cd the traffic courts. The traffic judge plays an im- 
portant role in determining who can benefit from the 
school, Attendance may lie compulsory. Wisconsin's 
schools of vocational, lei’hnira), and adult education 
are recognized as the logical and best equipped tnr.il 
agencies for establishing traffic safety schools. 

A 100-hour iiuir.ie guide for training rrniimenial 
ihne) .sc bind insl I uc. tors lias been developed b\ 1 1 - < 
Wisconsin Hoard of Vocational. Teelmiral, md Adult 
Kdur. ilion (1970). This course guide resulted from Wis- 
consin legislative action making it mandatory that com- 
mercial driver school instructors satisfactorily :nm- 
plete a 100-hrmr course in driver and traffic safety rdu- 




cation in order to qualify for an instructors license to 
teach students under 18 years of age. hxhibit tn e 
Appendix shows the objectives of this course, blocks of 
instruction, and time allotments. 

Summary Statements; There is a national need to 
improve and expand driver education and raining 
programs in public, private, and commercta schools 
In order for this to be accomplished, many instruction 
personnel, including paraprofessumal and auxiliary 
personnel, will need to be trained. To date, parapro- 



tessional personnel and auxiliary personnel have not 
been widely used in public school systems. 

Should more states deem it necessary to provi e 
training for driver education teachers aides, a care u 
student selection process must be iinplemen ed Ad- 
visory committees comprised of individuals fion 
varous highway safety disciplines can play an impm 
tant part in bringing occupational education programs 
for teacher's aides into harmony with national and 
state driver education goals. 
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The presence of traffic patn. liner, nn the na'ion’s 
streets and highways increases attention to driving, 
reduces traffic violations, and reduces traffic ac 
ridrnls. Traffic patrolmen ore essential in enforcing 
traffic laws, preventing iraffic accidents, aiding high- 
way accident victims, documenting the particulars of 
individual acridents, supervising accident cleanup, and 
restoring safe and orderly traffic movement following 
traff.c accidents. Police traffic: services are often func- 
tions of a total law enforcement effort. Traffic police- 
men are known by surh titles as highway patrolmen, 
safety promotion officers, police traffir; specialists, and 
accident investigation officers. They are employed at 
such levels, depending upon experience and training, 
as corporal, sargeant, lieutenant, captain, and traffic 
program specialist. 

Manpower Hequm meats: In 1971, 37.000 patrolmen 
were employed by state traffic services departments. 
It is estimated that more than twice this number will 
be needed in 1977. There are approximately 100,000 
Iralfic patrolmen employed at the city and county 
levels. Estimated manpower needs in 1978 at these 
local levels range from 127.000 to 365.000. 

Driiiands for law enforcement services in areas 
other than traffir; safety often create a shortage of man- 
power available for police traffic services. It is clearly 
evident that traffic patrolmen are needed in many 
urban areas to drvote full-time attention to Iraffic 
safety. 

Description of the Truf/m /’rMnWrunn: Traffic patrol- 
men include personnel on foot, in automobiles, or on 
motorcycles {day-time nr night-time) who maintain 
orderly traffir flow and enforce traffic and motor 
vehicle laws. The duties include: handling congested 
traffic problems: directing Iraffic al pedestrian cross- 
ings: directing and re-routing traffic at scenes of traf- 
fic accidents or construction sites; providing various 
kinds of services (o traveling motorists; conducting 
routine driver license and motor vehicle inspections; 
conducting initial Iraffic accident investigations to 
determine the seriousness id Ihe accidents, and to do 
terming the need for additional Iraffic safety services; 
and investigating parking and moving Iraffic viola- 
tions The duties rf the traffic patrolman may also in- 
clude; in-depth studies of the positive factors in high- 
way and street accidents; recognising and reporting 
seriously hazardous highway and street conditions: 
testifying in Iraffic courts: commanding and directing 
the work of certain units of noncommissioned patrol- 
men, such as post-accidenl cleanup: operating speed 
measuring devices to enforce traffic laws; making 
medical inquests into the extent and nature of accident 
injuries; and interrogating drivers and witnesses at 
arcidrrt scenes, 

Co n im issionrd and nnnronirrmsinnf d traffir palrnl- 
itv n wdl hr , ailed upon to preform many of ihrse 
I hr nonr orimicsmnrd traffic patrolman pr<?\ ;drs 
support to c omniissinned traffir patrolmen and is ru«t 
normally assigned duties which cnnfliM with his edu- 
cation and nr experience, by % i 1 1 1 m of individual ability 
and through expert^ e and nr r-Iuralinn, the rnm- 
mhsinnrd t r .iff lc patrolman i«; assigned duties and 



responsibilities that require more significant investi- 
gation, reporting, and presentation of accident 
information and data upon request. Specialists, sur:h as 
accident site investigators, may be responsible for ac- 
cident investigation activities requiring a high degree 
of knowledge and skills. 

Existing Programs The soci d pressures for more 
job status seem to bp fostering an ever increasing de- 
mand for more strict educational requireinf its for 
entry-level positions in police services. To date, there 
are approximately 260 community-junior colleges and 
lechrijcal institutes offering programs leading to the 
associate degree in law enforcement or police setpnee. 
However, very little emphasis is currently being placed 
on instruction in police traffic services. This stems 
from (he increased societal pressures for more police 
services of a non-traffic nature. 

In 1969, there were approximately 68,000 students 
enrolled in law enforcement training in public edu- 
cational institutions. Approximately 40.000 of this 
number were enrolled in posHsecondary programs. 
Adult supplementary programs accounted for 20.000 
of this number. 

T here is a great potential for puhlic educational in- 
stitutions to become inure involved in training traffic 
patrolmen. Existing programs in law enforcement and 
police science often include one or two courses in traf- 
fic as part of the total curriculum. With slight mod if ltd- 
lion, these programs can make options available for 
students to specialize in a number of law enforcement 
areas, including traffic safety. 

A state law enforcement consultant and a specialist 
in law enforcement education and training ere 
employed by the Ohio Trade and Industrial Education 
Section, Division of Vocational Education (Ohi-i Slate 
Department of Education) to coordinate law enforce- 
ment training activities in the state. Programs of in- 
struction are conducted by loral vocational sfhrols 
upon request of local police chiefs ami sheriffs. In- 
structors for these programs arc srlected by police 
chiefs and sheriffs and trained by the state law enforce- 
ment consultant. To dale, approximately 300 instruc- 
tors arc available for teaching basic and advanced 
courses at regional and state taw enforcement 
institutes inOhio. 

Many post-secondary educational institutions are 
adopting an "open-door " enrollment poliry Any indivi- 
dual who has a vocational commitment ami warts to 
develop knowledge and skills in a voc«ifion may enroll 
in a vocational or technical program. This is significant 
in terms of new careers for siib-profrssinnals, par- 
ticularly the disadvantaged student. Aspects of the 
police Iraffic services career- bidder that pertain to in- 
creasing lev pIs of job responsibility, status, and pay are 
dircMtv linked to occupational education. 

fnlf-r-ogrm y ('noprrnfrnn. There have bet n prob- 
lems. r g. rivil srrvbr regulal »ns anil attitude of 
agrnry \ ersonrrl and rlirnts. assnrialnl with 
developing and expanding new ncmpalmnal educa- 
tion programs related to huv rnforr einrnt. Public 
educational planners most advamp the roncrpl that 
jn|> ability nr p«*rforr.. mrc and job advancement is 



related to occupational education pursuits. Vocational 
education planners must be certain th_.t the knowledge 
and skills taught in programs will serve as a spring- 
board for advanced employment in police traffic ser- 
vices. Formal occupational preparation and on-the-job 
training and supervision should allow for continuous 
career development. Incentives for employed person- 
nel to enroll in in-service training programs must be 
present within the agency employing traffic policemen. 
Effective communications between public educational 
agencies and institutions and law enforcement 
agencies can go a long way in overcoming resistance 
to occupational education in police traffic services. 




Program Curricula; Some research has been con- 
ducted by various agencies in an effort to determine 
the subject content necessary for adequately training 
police traffic services personnel. Fennrssy [l?C8j re- 
ported that training standards for police traffic services 
were inadequate in both law enforcement agencies and 
post-secondary educational institutions. The training 
programs investigated varied greatly in duration, with 
the programs offered by law enforcement agencies dif- 
fering greatly frum those provided by post-secondary 
educational institutions. Programs in post-secondary 
educational institutions generally provide a broad 
base of knowledge and i kills in law enforcement, in- 
cluding several general education courses. It is usually 
anticipated that program graduates can find employ- 
ment in a number of governmental and private 
agencies. On the other hand, the training programs 
offered by law enforcement agencies are designed for 
personnel already employed. The trainee is introduced 
to the knowledge and skills essential to task per- 
formance immediately upon employment. The formal 
training in law enforcement agencies is relatively shojt 
in duration, with milch of the learning laking pier" 
through actual exprrirnc r on the job. 

Frnr.rssy concluded that I he novis of the agency 
responsible for traffic control functions must y » cart 
fully drfined before well prescribed curri 1 lum is 
designed. Complete job analysis of j olirr traffic func* 
list be conducted The primary concern of job 
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analysis, according to Fenne ;sy, should be to provide a 
sequenced, step-by-step descriptive profile of all tasks 
performed by police traffic services officers. The time 
consumption for tasks performed should be a prime 
concern of the analysis. Alternative traffic law enforce- 
ment techniques shov'd be studied. 

Exhibit 30 was developed in conjunction with 
Fenoessy’s findings and is intended to suggest the 
minimum subject requirements for a two-year associate 
degree program of instruction in police traffic services 
It is desirable that each individual complete the ap- 
propriate requirements before actually entering police 
services. This would be followed immediately by train- 
ing at a police training academy which would provide 
for a more complete and piopei perspective into de- 
partmental rules, regulations, and rudimentary skills 
required for successful po'ice work. A model for the 
police academy program is shown in Exhibit 31. Stu- 
dents completing post-secondary programs which pro- 
vide instruction in these areas would not be required 
to take the polire academy program since it is intended 
f(K all recruits who have not otherwise had such back- 
ground education and experiences, These models make 
provisions for many more instructional activities in 
traffic control than customary. 

Green and Schaeffer {1967) found that police ser- 
vices personn ' in small urban areas have relatively 
little opportunity fur extensive mining. This is incom- 
patible with the knowledge and skills base needed by 
the small town policeman or patrolmen who is required 
to perform many varied activities in law enforcement. 

C ecu and Schaeffer also found that local deter- 
mination of mining programs produces a wide range 
of differences across the nation in curriculum prac- 
tices This, in turn, makes it difficult for those con- 
templating new training programs to determine what 
should be included in police training curricula and how 
training contents should be selected. 

Crockett and Stinchcomb (1968) prepared a manual 
entitled Guidelines for bow Enforcement Education 
Programs in Community ond Junior Colleges. This 
manual is directed toward assisting the administrator, 
supervisor, and instructor in meeting 1 he total needs of 
modern law enforcement agencies at national, state, 
and local levels. Among other useful information, t he 
manual suggests several possible curriculum patterns 
for consideration by community and junior collegp.s 
Although the manual covers the entire field of law en- 
forcement, curriculum patterns are presented which 
tan be used for selecting alternate subject elements to 
be included in training programs for police traffic 
patrolmen The materials include a suggested two-year 
associate degree curriculum, courses to be provided m 
a certificate program, and several of the more common 
suojects included in short courses, seminars and in- 
stitutes designed to meet current nerds of various law 
rnfnrc rment age nr ies. 

Curriculum materials for law enforcement offirrrs’ 
training were developed by Ihp Ohio Trade and If. Jus- 
trial Education Service. Division of Vocational Educa- 
tion, (Ohio State Department of Education) to n 1 the 
needs expressed by the Buckeye State Sheriffs Anuria- 



lion and the Ohio Association o i Chiefs of Police for an 
effective training program. The materials were 
evaluated and authenticated for subject content by an 
adv isory committee comprised of representatives of the 
Buckeye State Sheriff’s Association, and the Ohio As- 
sociation of Chiefs cf Police, The curriculum materials 
are contained in an instructor's manual and a learner's 
manual (text), 

Subjects which can be encompassed in training pro- 
grams for police traffic patrolmen include traffic prob- 
lems in cit >s; traffic patrol functions; traffic law en* 
forcement methods; accident investigation procedures; 
photography in accident investigation; highway traffic 
adminis' rative procedures; and traffic court prepara* 
tion. These subjects may be provided as separate en- 
tities, such as workshops, or combined to form a large 
body of curriculum, such as a two-year associate 
degree terminal program. The subjects may be in* 
troduced in a variety of instructional settings, e,g., co- 
operative work-study programs and simulated exer* 
rises. 

Summary Statements; Minimum standards for train- 
ing traffic patrolmen will be established in many states 
in the future. The need for preparatory and in-service 
training will be increasi ngly important to traffic patrol- 
men as the traffic problem becomes more complex. It 
is likely that traffic patrolmen will continue to be re- 
quired to perform a broad range of tasks related to traf- 
fic safety, including providing emergency medical 
services, dealing with alcohol problems on highways, 
and assisting in post-accident cleanup. The increasing 
demand for traffic patrolmen to perform activities out- 
side the field of highway safety often leads to a serious 
neglect of highway and street traffic control, The ef- 
fectiveness of police traffic services must be increased 
by more professionalized training of personnel. 

Whether long-term training programs {e.g. associate 
degree or equivalent] in police traffic services is 
needed often depends upon local and stale needs. It 
is clearly ev ident that most associate degree piograms 
in law enforcement do not provide a comprehensive 
coverage of police traffic services, The acceleration of 
urbanization and the subsequent increase of crime 
seems to account for this, The public is demanding 




streets that are safe from crime rather than free from 
potential automobile accidents. 

The Omnibus Crime Control and Safe Streets Ac t of 
1968 established the Law Enforcement Education Pro- 
gram (LEEP). For the first time, student-learner 
awards in law enforcement were made possible. Many 
post-secondary educational institutions have par- 
ticipated in LEEP to provide opportunities for profes- 
sional training in law enforcement to those already 
employed in law enforcement agencies, as well as to 
those seeking careers in law enforcement. Increasing 
numbers of youth and adults are enrolling in law en- 
forcement programs. It is essentia! that instruction in 
police traffice services be recognized as an important 
element in the total law enforcement education and 
training effort. 
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The* number of pedestrian fatalities on the high nays 
1 streets in the United States is rising, despite ef- 
ts to control these kinds of accidents. This is partly 
?, to increasing urban growth, mounting motor 
licle registrations and 1 h e increase of motor vehicle 
vel where large concentrations of pedestrians work 
J Play. 

During the early days of motor vehicle travel, the 
lestrian seemed forgotten in t rat t lc planning and 
ffic control. Yet, in 1937 four of ten persons killed 
traffic were pedestrians, and in the urban areas the 
ure was a stunning 8 of 10. All laws and traffic 
ulations were primarily concerned with the needs 
the driver and his motor vehicle. Since that period, 
rt groups and inaividuals have become increasingly 
eresfed in pedestrian safety programs and in impla- 
nting traffic laws and highway and street standards 
stive to the pedestrian. Many communities have 
, 'eloped outstanding pedestrian safety programs, 
nual pedestrian fatalities were actually reduced 
m 16,000 in 1947 to 8,000 in 1959. However, in the 
3 1960's the figure began to climb. Today approxi- 
lely 2,500 youngsters under 15 years of age are 
led in pedestrian accidents each year in the United 
ites. Over 80,000 are injured. Adults over 65 years 
ige account for 2,300 pedestrian fatalities and 11 ,000 
Lines each year. 

It is recognized that pedestrian safety must be an 
egral and constant element in all aspects of highway 
nsportation and community planning. Individuals 
ni kindergarten through adulthood should he ex- 
;ed to pedestrian safely education. It is incumbent 
in the states to train highway safety specialists who 
1 have broad responsibilities in pedestrian safety. 
Monpower Requirements: It is questionable 

ether a large number of personnel will be employed 
full-time pedestrian safety program specialists in the 
ure, nr if pedestrian safety will remain as one func* 
i of a wide range of duties and responsibilities in 
oral highway safety occupations. At (he local level, 
ffic engineering technicians, highway engineering 
hnicians, accident site investigators, and driver 
ication instructors may devote much attention to 
lestrian safety work. Program specialists, crossing 
ird supervisors, and crossing guards may work full- 
e in pedestrian safety. However, no specific man* 
ver estimates for pedestrian safety program spe- 
lists are available. 

Approximately 14,000 crossing guards were 
ployed by law enforcement agencies, school sys- 
)S, etc , in 1969. It is estimated that 195,000 crossing 
irds may be needed in 1978. 

Description oj Peck si nan Safety Specialist: Regard- 
> of whether the pedestrian safety specialist works 
me of several occupational areas or is employed in a 
tinct pedestrian safety posit >p. the duties and re- 
nsibilities include many of thi following activities: 
>ervis ; ng crossing guards who direct lra r fic while 
lestrians cross streets — tl highwavs; ( erording in- 
flation on the nature and causes of pedestrian ac* 
ents. assisting in planning pedestrian safely edura- 
i foi Q id adults; assisting t raff . engineering 
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departments in developing drawings, specifications, 
and recommendations based upon pedestrian accident 
data; assisting in drawing up local pedestrian safety 
regulations; and assisting in drawing up standards 
relative to pedestrian safety. 




Existing Progrnms: In the past, most state and local 
governments have not considered pedestrian safety a 
separate program. To date, neither high schools nor 
community-junior colleges have been extensively in- 
volved in training persr nnel for distinct rules in 
pedestrian safety. However, some instruction in 
pedestrian safety has been provided through law en- 
forcement programs. The instruction usually focuses 
upon the supervision of pedestrian safety laws anti 
ordinances and how to enforce them. In the engineer- 
ing technology curriculum in community-junior col- 
leges, consideration has been given to expanding 
instruction in engineering practices relative to 
pedestrian safety (eg., traffic control devices such 
as lined crosswalks, foot bridges, pedestrian tunnels, 
sidewalks, and barriers). 

Curriculum planners should appraise other existing 
programs to determine if instruction in pedestrian 
safety is needed. For example, occupational programs 
in retailing could accommodate instruction related to 
the design of parking lots and control of pedestrian 
crossing and sidewalks around shopping center;;. 
Transportation programs related to physical distribu- 
tion may provide instruction in pedestrian safelv In- 
struction in pedestrian safety may have application in 
hotel-mote) management training. 

All agencies responsible for pedestrian safety 
should be brought together to plan training programs 
and to prelude duplication of courses. Vocational 
planners should lake acc unt of immediate needs and 
future expectations and provide flexibility in training to 
adjust to both. 

Program Uurnnjln fine of the fundamental faMurs 
which contributes to the su<cess of occupational edu- 
cation progr mix is quality curriculum guides. There is 
a need for curriculum materials in pedestrian safety 
which ran be used in a variety of o« rupadonal pro- 
grams in highway safety. Iderdly, a "(ore" course 
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should be designed with built-in flexibility for utility 
in training personnel concerned with different func- 
tions and activities in pedestrian safety. This material 
might be used in training pedestrian safety program 
specialists in police traffic services, traffic engineer- 
ing, and driver education. 

Materials relative to pedestrian safety are available 
on a piecemeal basis from several sources. Two 
sources, the National Safety Council and the American 
Automobile Association, have long been alert to the 
need for community action programs in pedestrian 
safety. Subsequently, they have produced numerous 
materials concerning the engineering, education, and 
enforcement aspects of pedestrian safety. Textbooks 
in the areas of traffic and highway engineering, police 
traffic supervision, police traffic law enforcement, and 
driver instructor education contain units relative to 
pedestrian safety. These are available from a number of 
commercial publishing houses. Such materials will 



assist ' jrriculum developers in conceptualizing the 
area of pedestrian safety and in preparing appropriate 
training materials. 

Summary Statements: If the present pedestrian 
fatality rate is to be reduced or stablized, traffic safety 
program specialists are needed to work in local 
pedestrian safety programs. The need for pedestrian 
safety education programs is particularly acute for 
children under 15 years of age and adults over 65 
years of age. 

The scope of pedestrian safety spans several com- 
mon occupational areas including driver education, 
traffic engineering, and police traffic services. 
Pedesthan safety is often considered to be a ninrlion 
within these occupational areas. Vocational educa- 
tion planners will benefit from organizing advisory 
committees to assist in planning and developing train- 
ing programs and in gaining knowledge of community 
needs relative to pedestrian safety training. 
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The purpose of licensing motor vehicle drivers is to 
improve the quality of driving and thereby reduce the 
number of accidents and increase the efficiency of 
traffic flow. The urgent nature of the national prob- 
lems in highway traffic reinforces the need for examin- 
ing all motor vehicle drivers to insure that only persons 
physically and mentally qualified are free to drive. At 
the same time, it is necessary to prevent arbitrary 
denial of the rigid to drive. 

Someone needs to be in a position to know the skills, 
knowledge, and attitudes of persons applying for driver 
licenses. It is recognized that driver licensing activities 
will not achieve the desired results without a sufficient 
number of capaVe driver license examiners. 

Manpower Requirements: Driver license examining 
is generally accepted as a state employment position. 
In 1968, almost 5,000 persons were employed as driver 
license examiners. The estimated manpower needs in 
1977 vary from 7,000 to 18,000, Ki l her of these figures 
represents a substantial increase in manpower needs 
over a period of ten years. 

Description of the Driver License Examiner: The 
driver license examiner administers written, oral, and 
driving tests tn determine if applicants are qualified to 
drive. Specific duties include: evaluating the appli- 
cant’s ability to distinguish different shapes and types 
of traffic control devices, and the meaning of shapes, 
colors, etc., in relation to highway safely; determining 
the applicant's degree of familiarization with natural 
laws (forces of nature) and man-made laws, regula- 
tions, and ordinances governing the safe operation of 
motor vehicles: assessing the applicant’s under- 

standing of responsibilities as a motor vehicle operator 
during emergency situations; evaluating the appli- 
cant’s driving skills, observing emotional maturity, 
self-control, driving attention, and psycho-motor re- 
actions to natural laws, man-made laws, regulations, 
and ordinances; arranging for remedic 1 driver educa- 
tion for persons deficient in traffic knowledge and 
skill; and evaluating the applicant’s medical records, 
and attesting to physical impairments. 

The driver license examiner may also collect fees 
and issue instruction permits and licenses; supervise 
and instruct other driver license examiners; lecture 
before school and community groups concerning dri' r 
improvement programs; and compile information for 
improvements of highway laws and regulations. 

Existing Prngrorns: To date, public edurational 
institutions have not trained driver liepnse examiners 
on a wide scale. In isolated cases, some instruction has 
been provided through law enforcement programs in 
community-junior colleges. Driver license examiners 
are trained by various governmental agencies. The 
training is usually a part of the broad curriculum pro- 
vided for all law enforcement personnel. In some cases, 
sperialDrd training is provided upon assignment to 
a driver licence agency. 

There i* strung support from many driver li rnsing 
agencies for more stringent training for examine rs. 
Many law enforcement agenries are formulating long- 
range plans to require preparatory rollrge study for 
all - law enforcement offirrrs, If these plans 
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are implemented, existing programs in public educa- 
tional institutions will need to be expanded or revised 
to meet the need for training driver license examiners. 
Such programs should be structured to permit re- 
fresher and in-service training as necessary. 

Vocational and technical education must assume the 
role of an auxiliary unit with special expertise for oc- 
cupational training as an ingredient of the total driver 
licensing campaign. However, the overall administra- 
tion and supervision of the campaign will be under the 
control of the driver licensing agency. It will be neces- 
sary for all concerned with driver licensing and driver 
license examining training to provide inputs to such 
programs aimed at increasing highway safety. Phy- 
sicians may be required to assist in preparing driver 
license tests and examinations. Traffic court person- 
nel should be called upon to assist in developing train- 
ing materials related to driver licensing. 

Program Curricula: Existing materials related to 
driver education and law enforcement may contain 
subject elements related to driver license examining. 
Curriculum maleiials directly related to driver license 
examining may be acquired from state agencies con- 
ducting training programs in this area. 

Driver license examining training materials 
developed under contract with the U.S. Department of 
Transportation are to be available in nugust, 1971. 
These materials will assist in organizing and managing 
programs of instruction at community-junior colleges, 
area vocational schools, technical institutes, and var- 
ious guvt t mnental agencies involved with driver 
li rnsing It is anticipated that the materials will be 
rdo|il[({ in several programs of instruction across the 
Unit d States in the near future. 

lit 07, Allen and Hamilton, Inc., (1968) and the Stan- 
ford Reseaph Institute (19G91 have delineated the 
duties nf driver license examiners and the training and 
exprrbnce necessary for entering the occupation. 
Thesi guidelines are presented in Exhibits 32 and 33 in 
d p Appendix. 

Subjects to be considered for inclusion in a driver 
hi use e\ amining curriculum are listed in Exhibit 34 in 
the Appt ndix. The list is not in sequential order. Those 
subjn.ts relate to entry-level knowledge and skills ie- 
quind of driver license examines* In-depth learning 
a ir. ities will need to be provided for upgrading 
emplov * d driv er license examiners. 
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Summary Statements; More effective and meaning- 
ful driver license examining must he provided by the 



states. Prior to licensing, all drivers should be tested to 
determine their driving performance and their knowl- 
edge of the laws, rides, and ordinances essential to 
traffic safety. Oliver license examinations should be 
profitable educational experience for all driver license 
applicants. Well trained driver license examiners are 
needed to test and evaluate potential motor vehicle 
operators, and to reexamine motor vehicle operators 
at regular intervals. 

There is a need to involve physicians, traffic courts, 
law enforcement personnel, traffic engineers, and 
other groups and individuals concerned with traffic 
safety in identifying a "core" of knowledge and skills 
needed by the driver license examiner. Curriculum 
materials should be developed which are based upon 
national and state specifications regarding driver 
license examining. Procedures peculiar to individual 
states can be identified by an analysis of the task to be 
performed by driver license examiners. 
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National manpower surveys have identified other 
highway safety functions in which there presently 
exists a manpower shortage or where a shortage is 
likely to occur in the near future. A limited number of 
public educational institutions are offering occupa- 
tional training programs closely related to these 
occupations. If existing and emerging manpower need*! 
are to be met, vocational and technical education plan- 
ners must analyze manpower needs in these areas and 
expand occupational education to accommodate the 
manpower requirements. An order of training priority 
should be formed with respect to state and local needs 
and employment opportunities. 




Computerized Speed Detect ion Truinriig; Various 
types of computers Fire used by law enforcement 
agencies to detect and apprehend speeding motorists. 
There is an increasing need to provide forma) instruc- 
tion to develop In finical skills essential for the opera- 
t ion id thesr dev ices. 

A course in i ompulei i/rd speed deter linn offered 
by ih<’ North (minima Department of (! immunity Col- 
leges in* hides f<mr horns of r lusMoom insliw fion and a 
fi Id d mnnstralinn of i quipment. This is folluv rd by a 
thiityolay prai tier period in< hiding field inxlrut tio\,d 
sessions anil wriltin examinations. Students .ire 
en'i ‘cd I o a field < ec 1 i f i r ail inn test upon passing .1 w r it- 
t< u . saminulinn The field < rrtifn ation lest consists of 
rlnrking violating vehicles in various (locking con- 
figurations. A passing smie oti tlie field eerl ifii alinn 
test entitles a student !o a < ertifn ale of < omprtrnr y in 
the oprialinii of 1 hr t\pe computer fur which the pro- 
gram w as designed. Courses of inxirtn fion in radar 
opriation aie also being < nndu; ted in various public 
s< ho ds io \m !h ( -ami: na 

Training fm Vn!i nidi Op» rotor *. \b>f. v < ]>■ 

Ir)sp‘ 1 tors, and \ 1 ■ f < -r r \ # h Pmrr f.u*ns;' fxomimrv 
A s the number of moton t< h s irr operatum has in- 
creased grr.illv, in reirnt years, so has the mimhf 1 
and vanity of motorcycle accidents. driver 

education and examination is mrdrd to pmlrrt motor- 
cycle operators and passengers and all users of thr 
highway transportation system Operating a meter* 
e v f le requires some knowledge and skills unique to 
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operating other types of motor vehicles, and the pro- 
cedures for examining and licensing mntm cycle 
operators differ from other type motor vehicle in- 
spection. 

Vocational-technical education planners al thr state 
and local levels should determine if their states require 
motorcycles to he inspected by a certified inspection 
mechanic, how many inspection stations exist, how 
much time mechanics devote In motorcycle inspection 
activities, and hrnv many trained inspection mechanics 
are needed. This in-depth study can be applied to 
motorcycle licensing manpower requirements. Voca- 
tional and technical education facilities and resources 
should be provided in training motorcycle safely 
specialists. Vocational-technical rduration depart- 
ments may wish to sponsor motorcycle safety work- 
shops for motorcycle, dealers. 

Motorcycle safety curriculum planners may obtain 
materials from the Metropolitan Life Insurance Com- 
pany. the National Safety (brand], the Aim man As- 
sociation of Motor Vehicles Administrators, and the 
American Automobile Association. 

The Traffic Institute of Northwestern Pnivrrsily 
1 1901) developed an instructor's manual for 1 raining 
motorcycle riders. Two acrnnip ariying publications, a 
manual for motorcycle riders and a motorcycle opera- 
tor's evaluation instrument, are also available. The 
National Commission on Safely Kduratmn, National 
Kduralion Association (1960) has developed guide- 
lines and policies fnr motorcycle education in public: 
educational institutions. This material is designed fm 
responsible stale depart men 4 , of rduration officials. 
Inral school administrators, and institutions corv l ined 
with motorcycle driver education, including the pre- 
paration of driver education teac hers and true hi Ts 
aides. 




IVrrrkrT Oprfotnrs nrd Olhcr Debris Hn/oM <\ui« 
tod end rfrijnuji IN r«onn< I Many airidenls air 
caused frmn debris remaining on the highway follow- 
ing traffic acfidrnts. eg. vchirles. b.uiifrs lorn from 



the rriMclu.iv, spilled gasoline and ';hem3rnls. Rock**:. 
ir:r . arid snow that remain tin Ihr highway while 
traffic is moving is also a hazard Debris is a major 
cause of congestion on streets and highways. Likeli- 
hood of chain-riMelkin accidents increases where road- 
way lanes are blocked or restricted by debris. It is es- 
sential that trained personnel be available to provide 
prompt restoration of traffic at ac< idont scenes and to 
remov e all types of debris from the streets and high- 
ways. 

Arridenl site investigators*, traffic patrolmen. fi:e- 
men. titnhidanrr drivers, arid wrecker operators often 
are failed upon In remove? debris from the highway. 
Adequate numbers of these personnel roust he trained 
to operate salva. e equipment effectively, extra :l 
trapped persons from wrecked vehicles, remove 
hazardous fuel and < hertiicuis from the roadway, de- 
tour uppm.tr fling li.iltic drivels, and lestme orderly 
traffic: flow. 

Thn manpower needs of debris ha/aid control and 
cleanup arc greatest for wrecker operators. Such per- 
sons ate employed by the states or hy local garages 
and sit vif e stations. There is a need to pmvide training 
activities for personnel already employed. Such train- 
ing wmdd miessanlv hr conducted with full support 
and cooperation of the employers of wrecker operators. 
Upgrading training should he < ondui.ted pn iodirolh* to 
provide the latest hazard control and < leunup tec li- 
no] lies. 

Out rir ulum materials for wrecker opeialor training 
need to be developed Kxisling materials u: the area of 
accident investig.dinn have* some application tu 
uii'dri ciprmtinris, including pre-scene .ulivilb-s. 
emergency medifal services, etc, (auric uhnn ui.ilm.ils 
in automoliile bnd\ and fender repair relate to the 
mechanics of extricating trapped persons from urn krd 
vehicles. Since wrrt k< r operators may be c alled upon 
to perform minor service’ and repair l.mks on stalled 
or partially disabled vehicles, materials relative to 
automotive service and repair have some application to 
wrecker operations Oirric nhim materials relative to 
handling hazardous roan rials at the scene of accidents 
.ire desperately tin I'd f a programs in debris ha/aid 
ron trol a nd cleanup. 

Advisory committees composed of persons involve d 
in debris hazard control and cleanup him lions should 
bo railed upon to assist in developing training 
m.ib’L inis. 

Traffic lire ord AmdysJv Adequate traffic records 
permit h ighnay safely offb i ds to utilize traffic fat Is in 
recognizing “safety breakdowns." trends, and devia- 
tions from the normal. Traffic records aid in highway 
safely research. highway improvements, driver educa- 
tion. periodic motor vchulr inspection. trnffir nmrtv 
and improvements in police traffic .services. 

drained traffic records spec iaJists. including 
analysts, are needed to develop and maintain traffic 
rer^rd systems which will lend support In rapid encod- 
ing. storage, retrieval, summary, analysis, mo) dis- 
semination of traffic farts. Modern rompulrriznl traf- 
fic records nelwom s are omrrging which will neces- 
sitate both training new personnel and providing in- 
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service training to employed personnel, Din trumi: data 
processing operators and clerical priMUiml air also 
needed In work full-lime iri hatfii in owls. An in- 
creasing number of trained personnel an needed in 
supervisory and .ohniriisir.it n e pnsitiuiis. Duties 
required nf most of these personnel involve compiling 
figures, entire ling fac ts, and transfer ring, systc-nml iz- 
ing. and disliihuting traffic iiifcinualion. 

Vcn -it inn.il and technical e.fuculinn ran iiiirilaie 
with the slates* Iraffic records s \ s 1 » t 1 1 s by utilizing tin 
information nv.iil.cble through the systems to dt ter- 
mini' manpower needs, in the area of traffic records 
A c erupt* te and fujv linnal Iruffii rrc mds system v b Ids. 
fails up . mi which manpower level ipnniil diiisimis 
may he bused. fur tin r nnu e, these da! \ i an help \m a 
ti'T.il and 1 1 ’i bn it aJ planners explain training need*. !■» 
tin puhlir ■. 

fob definitions u.i medial for pi ixnriu'l working in 
traffic- re. oids. The , nalysis. s ope id e.n h “pdi." an 1 
spec if J r tasks tu lie f signed to sp. . ifi. pi rs'Uim . ra ► <1 
tu he delineated. 

lew on iipnticiua. edm alien ionises are i a i r ■ i v 1 1 \ 
being taught that relate spi r ifii ally to liaffu n mills. 
An appraisal of existing law enfm . emenl and p do* 
si iem e pi ngrams. and business and nffu e nc c lip.ihohal 
programs may indicate lhal an option. d specially .n 
traffic records would he meaningful and ajvpiopi i.ile. 
Local and stale vocational and terminal nhn atom 
planners should he alert to opportunities tu pailn p \\r 

in surveys to determine which specific tr-dfu Is 

occupations require a significant degnr id highw.y 
safely training and In opportunities to parti* ip it * in 
developing training guidelines and manuals [or traffic 
rn nrds personnel. 

iT-iffu records personnel It lining should he a;i- 
pn vie for rci nrds dip.iiluwnU r.f ninlor vrhidr inspre - 
lion divisions, driver Incusing bureaus, motor vihulr 
registration agencies, highway and traffic engine rung 
departments, law enforcement agencies, and lirdfu 
courts. There aTe rnnnerous supportive uc c upaMnns 
who h link with traffic records. 





PROGRAM IMPLICATIONS 



Vocational and technical education has been chal- 
lenged to maintain, extend, and improve existing pro- 
grams and to develop new programs so that persons of 
all ages and all communities have ready access In high 
quality training or retraining that is realistic in the 
light of actual nr anticipated nppnrtunilies for 
employment and sniteil to the needs, interests, ami 
abilities of those participating in such training, Voca- 
tional and technical education planners are challenged 
to look beyond the status quo and deal with a rapidly 
changing world of work. 

The United States currently faces the paradox of 
large numbers <f unemployment and underemploy- 
ment existing side-by-side with urgent shortages of 
manpower in expanding public service occupations, 
Xalinnul studies have' indicated that there is a rapid 
expansion of occupations and functions iri tlw field of 
highway safety. 

The role In he played by vocational-tec finical edu- 
cation in meeting future manpower requirements in 
highway safety is still evolving. The extent of involve- 
ment will depend upon the accelerated demand for 
highly skilled workers bused upon technological de- 
velopments and national and state legislation relative 
to highway safety New and redefined occupations are 
often slow to emerge. Manpower piojeclions are often 
difficult to make since a new occupational title will 
likely only be a function associated with a total job. 
Therefore, it will be necessary to expand existing pro- 
grams and provide specialized programs in new and 
emerging occupations as the employment oppor- 
tunities become clearly identified. 

The relative newness of most highway safety oc- 
cupations and functions creates some problems in 
classifying and reporting programs of instruction in 
public educational institutions. N T ew occupation al titles 
are not included in the latest edition of the Djcliomrry 
of Oct upolinmd Titles, issued by the U S Department 
of l.'ihor. Program titles and code numbers are not 
included in the program classification manual de- 
veloped by the US Office of Knuration because pro- 
gram classifications are based on titles described in 
hie Oalmnury of (h r uprifronrd s ami existing 
c. c.upationnl education programs in publir educational 
institutions. Efforts are under way to develop a taxon- 
omy of new and emerging occupations Until such a 
taxonomy has been developed and new program titles 
and rode numbers inrluded in the program classifica- 
tion manual, it will be neressary to provide specific 
inforrna'ion in reports to the U.S. Office of Kduration 
to properly characterize programs. 

Preiciil informal and casual training arrangements 
in highway safety areas are likely to become increas- 
ingly inadequate as sources of work skills. As occupa- 
tions become increasingly complex, formal Iraining is 
likely to become nv<re essential. The cost for training 
in highly skilled occupational arris will be high. These 
cof«« --It be st il 1 higher for employers to provide 
^ I supportive services to upgrade present 
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employees with limited educational backgrounds to 
these richer level occupations. 

Vocational and terhi ;ral education can and should 
be a major partner in the national highway saf »ty pro- 
gram. Vocational educators have proven that they are 
able to make community and area analyses of man- 
power needs, conduct job analyses, and interpret these 
job analyses to curriculum and instructional plans. 
Vocational and technical education has the resources 
and services that business, industry, and governmental 
agencies need in order to keep their personnel at a high 
level of capability. 

Use of Advisory faun mi fires: The use of advisory 
committees is crucial to successful and meaningful 
occupational education in highway safely. Advisory 
groups can assist vocational and technical education 
planners in identifying the occupational needs of the 
highway safety industry; focusing public attention on 
these needs: planning programs of instruction: pro- 
viding learning resources for student trainees; pro- 
viding placement services for program graduates; and 
evaluating and modifying programs of instruction. The 
advisory committer will be most effective when it con- 
sists of an appropriate mix from management and the 
skilled or technician levels of people for the respective 
area within highway safely. 

Determining Manpower Weds: In order for public 
educational institutions to be responsive to occupa- 
tional needs, manpower data must be accumulated 
from appropriate agencies. This data will likely reveal 
several occupations within the area of highway safety 
requiring common functions. Some functions will be 
found in supportive highway safely occupations. When 
functions have been identified, specific cognitive, af- 
fective. and psycho-motor skills necessary fur each 
function can be determined. Through task analysis it 
will be possible to determine ’he level of skills required, 
including general acquaintanceship, perfnrniam e, or 
abstraction (ability to direct others in the prifnrmarre 
and management of these skills). This will inminize the 
possibility of overtraining highway safety personnel. 
Once thn skill requirements have been deter mined, it 
will bo possible In structure a curriculum housed on 
providing occupational experiences necessary to per- 
form the job. including the total immersion of the stu- 
dents *n simulated ami nr actual and diverse work 
situations (C>. operative Education) to reinforce learn- 
ing. This will require strong support from both govern- 
mental and private agencies and firms. 

Vocational and technical education planners must 
determine what knowledge and skills can be taught 
through formal education in contrast to wh it can be 
learned on-the-job. It mus» he d* trrminrd if the tradi- 
tional internal promotion system, from basic to career 
to supervisory work, can hr broken and opportunities 
provided at the skill and responsibility level at which 
the graduates are trained. 

Each community should appraise the potential man- 
power that is presently qualified to work in various 
highway safely areas This should inrlude positive 
identification of those who are ti ulv a vail ah le for exist- 
ing openings, and those who are not willing to assume 
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a job if it means that they must move to another 
location. The difference between manpower require- 
ments and manpower available establishes training 
needs. It is important that these training needs be pro- 
jected fnr five to ten years in the future. 

PeftTmrnrng flesourre Hequrromenfs. A knowledge 
of training needs permits identifying training resources 
needed. Training resources include facilities, equip- 
ment. supplies, instructors, anti potential students. Vo- 
cational and technical education planners will nerd to 
determine the kinds of resources needed, when they 
will be needed, and when they will be available. This 
will include appraising the existing programs to see if 
these resources are currently available and how long it 
will take to get them. It often takes many months to 
develop a new program to the point ri actually enroll- 
ing students. 

Determining T ruining Priorities und f>twds: A care- 
ful planning process that utilizes the expertise of state 
and local advisory committees, state directors of voca- 
tional and technical education, and governors' high- 
way safety manpower coordinators will result in 
identifying training goals in highway safety. These 
training goals should be stated in short-and long-range 
plans. Strong ties should be established with public 
and private agencies tn assist with planning programs 
and working cooperatively to provide various kinds of 
sendees for trainees. Occupational education programs 
in some of the new and emerging fields of highway 
safety should he established on a pilot-test basis. Suth 
piograms will permit other schools to share in the ex- 
perience and information gained from exemplary pro- 
grams. 

fairruu/urri Aflenintiv < s; A wide range of oppor- 
tunities are available fnr vocational and lerhnir.d edu- 
cation planners to provide occupational cdu* a»ion 
relative to highway safety. 

1. Programs: Generally. three categories of pro- 
grams exist -- two-year associate drgi*e (usually 
technical level) programs, spet'abst programs, 
and vocational programs Onlv .me program pel 
si air 1 may be needed A c luster of sev eT a I highway 
safety are rs may lie included rn one # piogi am. 
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Occupational education programs to train high- 
way safety specialists may be two-year or similar 
level programs for selected occupations. Length 
of these vocational programs may vary con- 
siderably, i.r., three months, six months, one 
year, or two years in duration. 

2. Courses: Existing occupational programs may 
lake a highway safety direction with the addition 
nf one. two, or three courses related to highw-'v 
safety. 

3. Units: Specific knowledge and skills, comprising 
a unit, may be added to a course. 

4. Clinics, workshops: These types of instructional 
activities include adult preparatory and refresher 
instruction in given areas of highway safety. 

5. Information: Information may he made avail- 
able for all highway safely instructional activities 
from kindergarten through adult continuing edu- 
cation programs, courses, units, clinics, and 
workshops. 

Highway' and traffic safely can and should be an 
integral part nf many existing programs in vocational 
and technical education, For example, aiiits or < nurses 
relative tn pedestrian control and street and pai k mg lot 
design can he incorporated into retailing curricula. 
Chemical tests for alcohol contents may be introduced 
in nursing or medical laboratory technology programs. 
Instruction in traffic control deviccr. ran be introduced 
into electrical lechnology ruirunla. Consumer and 
home economics programs may include units mm mi 
ing the purchase of automobiles and the cronoinic and 
safety factors related to their maintenarue, Agriiul 
tur.il education programs should provide instrui lion 
in hurt if ulfue as it relates to the landscaping of high- 
vvuys and streets for safety purposes, and in safety 
measures essential to dm ing slow-moving farm 
\ rhir les. 

The variety and extent of possible institutional 
activities vvhiih < an be offered thiough voi.ilional 
and p i him al edm atom is limited only b\ imagination, 
amount nf funds available, md national and state 
priorities 
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EXHIBIT 1 



EMERGENCY MEDICAL TECHNICIAN — AMBULANCE* 



I. Objectives and Scope of Course 

II. Course Outline 

A. The emergency medical technician (EMT| 

1. KMT role 

2. KMT responsibilities 

3. KMT equipment 

B. Airway ubstruction and pulmonary arrest 

C. Mechanical aids to breathing and pulmonary resuscitation 
I). Cardiac arrest 

K. Bleeding, shock and airway care, practice, lest ar d c aluation 

T Pulmonary resuscitation and cardiopulmonary resuscitation practice, test and evaluation 
(I. Wounds 

H. Fractures of Ihe upper extremity 

1. Fractures of Ihe lower extremity 
|. Injuries to the head, face, nn k and spine 
K. Injuries to the eye, chest, abdomen, pelv is and genitalia 
I Medical emergencies 

1. Poison 

2. Snake bile 

3. Heart nltack 

4. Stings 

5. Stroke 
G. Aslhma 
7. Did boles 

fl. Acute abdominal problems 
9. Communicable diseases 

M. Childhiith and problems oF « hild patim 1 ’ 

N. I.ifling and moving patients 
(). Environmental emergent ies 

P. Extrication from automobiles 

Q. Operations 

1. Driving an emergency vehicle 

2. Maintaining a safe and ready vehicle 

3. Records aril rrpoils 
T Communications 

5. Procedures at hospital emergency rooms 
R Responding to an ambulance rail 
S. Test ami rv ablution 

1. Written 

2. Skills prat tit e 

III. Course Requirements 

A. Scheduling 
1>. Class size 
C. Course coordinator 
I ). Lesson insl r uctors 
K. Stmtenls 
}\ Fat ll it ies 

C. ▼ . Matrrial and equipment 
IT Visual a-ls 

1 Required texts and supplemental y references 
IV < 'ondurting the Com sc 
A l 'sing Ihe lr.sson plan 
H. Aiding studrnl ] paining 
C Maintaining records 
l). In-hospital training 
\ Course Coordinator Orientation 
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EXHIBIT 2 



CURRICULUM ELEMENTS IN PERIODIC MOTOR VEHICLE INSPECTION 



I. Records In be Obtained 

A. Class of vehicle 

B. Hate of inspection 

C. Make of vehicle 

D. Model year 

F. Vehicle identification number 
F. Defects by category 
Ck Identification of inspector 
H. Milage or odometer reading 
II. Components to be Inspected 

A. Hrake lines, service brake system, emergency brake system, and parking brake system 

B. Steering and suspension systems 
C 'fire, wheels, and rims 

I). I. amps, reflective dev 'ires, and associated equipment 

E. dazing 

K. Windshield wiping, washing, defrosting, and defogging 

(>. Horns, rearview mirror 

H. Body, doors, fenders, molding, and bumpers 

I. Fuel supply system 

J, Exhaust system 

K. Wheel nuts, wheel discs, and hub caps 
h. Directional signal devices 

M. Transmission and power trams 

N. Instrument panel lights 

O. Speedometer 



EXHIBIT 3 

MOTOR VEHICLE INSPECTOR* 



Scope 

Includes all state employers who perform actual inspection of motor vehicles, ll.oir supervisors, and the diie» - 
tor of the motor vehicle inspn lion purgram 

Duties 

Performs actual inspection of motor \ chicles int hiding motor* ycles and school buses. Supri vises subnrdin.de 
personnel in the inspection of motor vehicles. nr plans and diret.ls the insprition program. 

Entering Education 

High school graduate or the equivalent. 

Entering Experience 

A minimum of three years experience as an automobile mechanic. 

Special Training 

• A minimum of 40 hours preservire training in the Irihniqurs and prmedurrs of i undue ling a motor whuJe 
inspection and in report preparation. 

• A minimum of 80 hnu is on -the- job training under the supr r\ isjnn of a senior motor vrhi* )e inspr lor. Supple- 
mentary in-depth training, to Ihr extent feasible, for supervisory peisennel. 

• A minimum of H* hours in-serviee training annually fnr the putpnse of reviewing prr^rrvicr tr. lining and >d 
examining new de\elopments in 1 Tie motor vehicle inspection field. 
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EXHIBIT 4 



MOTOR VEHICLE INSPECTOR* 



Ehlr> T raining 



Refresher It aiming 



Percent of Total Training 
Hours by Discipline 



(’nurse llrs< riplion 



No, (>[ 
Knurs 



Course Desi riplion 



No. of 
lion rs 



Engineering 



A The Teihn.i<jues and 
I’roi rdutrs nf (inmliii.t- 
iiu* <1 Mofor Vehicle 
Inspection and Pnpit- 
1 no Urpnils. 



A. A Review h n d K\ain- 
i ii«it ion of X e\v De- 
velopments in the Motor 
Vehicle Insper lion 



Field, 



U'. 

YR. 



1(U> 



Si l»-i I - d f : < i m Sl.nii'iii! Ivm jk Ii Institute f’i ji • I - io-i.'i.IjIi i<j t-SluMi-d ing Ih-doia J i •• i f * U N-l • ! n | . v \ - * t Jr \. *■ !< '[imejif u.-nf 
fii si 1 1 'i f\ ( ' i r J > ' s uf f 'hi v i rsr f v 1 • \ > i In^f if :1 e'us, VnJ. I p. M 



1. Applied Malhem-ihi s and Sciem r 
A . Malfu mahi s - Review 
11. Metric Syslnn 

II, I 'ha] ini.ii nloyjy ar.d Physiolo^h a) Kffet Is of Alcohol 

A. Hi slnty and lyprs of (hcmir.al tests for all ohnl in blond 

1. Srpar.it inn of alcohol f t i. >ni body fluids 

2, The measurement of ahnhol in body fluids 
M. Ab ohnl and ihe Human body 

1 . beverage alt uhed 

2. Alisoi pi inn nf a!< ohnl 
-I. Uistl ibul lull td rlbidiol 
-I K 1 1 min.il ion of alcohol 

. r i. Ar i uiniil.il ion of ah oliol in ihe body 
(i. Widmark's hypothesis 
7. Alt oh id tnli'i an> e 
(!. Pf f< i I o| Ah i din] d,i Pm I \ (l:y, iris 

1. Skin 

2. (.'as' ’ ltcsfinal liai I 

X Hear t and t ii i ul ilnm 
A. 1 i\ ri and kidneys 

U. l‘f h ( Is of Ah ohol on ihe ( anil a I Ni i \ uus S\ slrm 

1. flic brain 

2. Vision and hear iny 
,i Must Irs 

4 judytnu Til and m lf-< oiPtoI 
III fhu k yin ■und and Hisfor y «d (.’hem it a I Testing 

A Pr< ■\iuiis intci national “'works" in ihe thrmiral ! r si field 
H. I )» x f h'pnirnl of (hrinkal tr sting inslrumrnts 
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CHEMICAL TESTS FOR ALCOHOL* 
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EXHIBIT 5— coni. 



CHEMICAL TESTS FOR ALCOHOL 



IV. Theory of Ihe Breath Test Instrument 

A. Nomenclature and function 

B. Operational procedure 

C. Collecting the sample 

[) Passing the sample through Ihe instrument 
K. Maintenance of the breathalyzer 

1. Preventive maintenance 

2. Cnminon failures 

3. Corrective action 

V. Legal Issues of Breath-Alcohol Testing 

A. Slate law governing intoxicating liquor and driving under the influence 

B. Stale law 1 governing chemical tests 
\ . Presumptive level 

2. Implied consent 

C. State Board of Health rules and regulations 
I). Rules of evidence 

H. Constitutional issues 

F Supreme Court decisions 
C. Expert witnesses 
H. Independent tests 

I. Advising deftndent of results 

]. Certification of chemical test equipment operators 

VI. Supervision of Chemical Test Program 

A. "Selling" program 

B. Preparation for court 

1. Chemical supply 

2. Calibration of the instrument 

3. The need for outside experts 

C. Standard operatirg procedures 

1. Conditions for which subject may be ai rested 

2. Procedures for arresting 

3 Procedures after arresting subject 

4. Procedure following test 

5. Special s f uations 

VII. Laboratory Instructions and Pra' .n e 

A. How to operate breath test instruments 

1. Int.'oductinn to breath .rst instruments 

2. Terminology 

3. Operation pro* edure 

II Breath alcohol simulator 
1- Hi 5 lory 

2. Operation of simulator 

3. Formula fur mixing simulator solutions 
C Practice 

1. Running known solution in breath alcohol simulators 

2. Test for garlic, onions, and ;u clone 

P Supervised laboratory with drinking suhircts 

1. Instruction as to laboratory projer I with drinking suhjn Is 

2 Performance of various physical and mental tests by drinking sobjn \s, before drinking 

3. Drinking of prescribed quantity of alcoholic beverages 

4 resting uf drinking subjn ts 

5 Pe rfoTtnanre of various physical an 1 mental tests by drinking suhjn 1«. alb r drinking 
r> Plotting blond- alcohol cars r of drinking suhjrc Is 

7. Summary and rev iew of laboratory projer I 
E Laboratory examination -running unknown simulator solutions 

VIII. Drugs in Relation to Highway Safely 
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EXHIBIT 6 



BREATH EXAMINER SPECIALIST* 



Scope 

Consists of Polite Traffic: Sci v ices Patiolrnen qualified to administer breath tests at a field unit headquarters. 

Duties 

Administers breath tests lit individuals suspected of driving under the influence of alcohol. Operates and 
maintains exanimng rqu quinnt, Testifies. as required in court, and reports on activities. 

Entering Education 

1 figh m bool graduate < r the equivalent. 

Entering Experience ^ 

A minimum of inn vimis as a I’nlue Traffic Services Patrolman r> r the equivalent. 

1 

Special Training ( 

• A niininmin id in hums pieseiviie training in the background of the highway safely progiam, in alcohol in 
relation to highway safety, in operation and rn.M.denance of test equipment, in rouilroom testimony, and in 
f epm t w i King. 

• A minimum of U> horns annual in-.sejvjcr training devoted to review of preservice training and to exaniina- 
lion of new (h'velopineuts within the alcohol program. 

‘ IMi-ii tnl fimn linn/, .-Mini am! Hannlli a, I in , SaVtv Sp ,,f |lj b s f MunjMav «r. Vol. I. Appendix It. 



EXHIBIT 7 

BREATH EXAMINER SPECIALIST* 



Unity Training 




KefrcsNer Training 




Percent of Tolal Training 
Hours by Discipline 


Course Description 


No. of 
Hours 


Course Dcsr r ip! run 


No of 
Houts 


Public or Police 

law Bus, Admin. Sc if nr e 


V The Background of the 
Highway Safety Pro- 
gram. 


10 


A. A Review and Exam- 
ination of N’rw Devel- 
opments within the 


10 

YR. 


25 50 25 



Alcohol V mg ram 



1. Courtroom Testimony 5 

Regarding Alcohol 
Problems in Highway 
Safety 

Report Writing in Con- 5 

nr( tinn w ith Ah ohol 
Problems in H ighw ay 
Safety. 
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EXHIBIT 8 



ENGINEERING TECHNOLOGY EDUCATION 
CURRICULUM SUMMARY IN CREDIT HOURS* 



CURRICULUM SUBJECT 

ELEMENTS 

Basic Science Courses 
Mathematics 
Rhys i cal Sciences 

Nontechnical Courses 
Communications 
Humanistic-Social Studies 

Technical Courses 
Technical Skills 
T cc bnicnl Specialities 



CREDIT 

HOURS 

10 

9 

19 

(i 

_ 9 _ 

15 

G 

32 

38 

TOTAL CREDIT HOURS 72 



* Selected from Dahrrrv ulny, Civil Engineering Technology Consultants’ U’urkshnp, p, 19 . 



EXHIBIT 9 

CIVIL ENGINEERING TECHNOLOGY CURRICULUM* 



Highway 



COURSE TITLE 

■ IRST SEMESTER 

Materials {chemistry and properties) 
Technical d r a\ving 
Technical mathematics J 
Technical physics (mechanics) 
Communication skills 

Highway and structural fechno/ogy seminar + 

SECOND SEMESTER 

Construction methods and equipment 
Mechanics (statics and dynamics) 

Surveying and measurements 
Technical mathematics II 
Technical physics U 



Option 

Hours per week for IC-week semesler 
Outside 

Class Lab. Study Total Cr.Hra. 



2 

1 

5 

3 

3 

1 



15 



3 

7 

0 

o 

l . 

0 

0 

12 



4 

4 

10 

4 

6 

2 

30 



9 

12 

15 

9 

9 

3 

57 



3 

4 

5 
3 
3 
0 

18 



3 

3 

2 

5 

3 

Hi 



0 


6 


9 


0 


6 


9 


6 


4 


12 


0 


10 


15 


2 


4 


9 


8 


30 


54 



3 

3 

4 



5 



1 



*U.S. Department «t Health, Education and Welfare, Office of Educatmn. Civil Tr< hnnJogy Highway and Strut jura/ Opt jm «!, 
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• ® vnrds refer to subjects more nearly related to highway safety. 
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CIVIL ENGINEERING TECHNOLOGY CURRICULUM 



lli^hu ay 



Option 

flour*. p< r « crK for 16 -w cr k semester 



UOURSh r/ILK 



Class 



’THIRD SEMESTER 

Advanced drafting ( highway] 1 

Industrial uiganizalionsund institutions^ * 3 

Sods and fori ndr/f ion s+ 2 

Si rung! Ji of rwiteritds 3 

Technical reporting 2 

I s hologram me try 1 

12 

FOURTH SEMESTER 

Drainage and geology 3 

Reinforced concrctoconstructron 3 

Hand way design and const ruction 3 

Route design and surveys 2 

Legal and economic aspects of engineering 2 



13 



Outside 

Lab. Study Total Cr. Hrs. 



7 

0 

3 

2 

0 

_3 

15 " 



•1 

fi 

4 

6 

4 

2 

2G 



12 

9 

9 

11 

6 

0 

53 ~ 



4 

3 

3 

4 
2 
2 

Tfl 



3 
2 

4 
4 

13 



6 

G 

8 

4 

4 

28 



12 

11 

13 

10 

Jy 

54 



4 

4 

5 
3 

_2 

18 



* U S. Deput Intent of Health, Education and Welfare, Office of Educalirn. Uivrl Technology; Highivu)' unci Structured Options. 

p. «. 

** (General and industrial economics (three-hour class) may be chosen as an elective instead of industna! organizations and 
institutions. 

«■ Italicized words refer to subjects nmre nearly related to highway safely. 
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CIVIL ENGINEERING TECHNOLOGY 
SEMESTER UNITS RECOMMENDED FOR CERTIFICATE PROGRAM* 
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EXHIBIT 1? 

ENGINEERING AIDE— SAFETY 



Scope 

Includes all technically trained aides to highway engineers involved in unique safety aspects of the design, con- 
struction, and maintenance of highways. 

Duties 

Under supervision of a highway engineer, performs technical duties related to the safety aspects of location, 
design, construction, and maintenance of highways, bridges, and other highway structures. 

Entering Education 

High school graduate with courses in mathematics, or the equivalent. 

Entering Experience 

A minimum of three years experience in the technical acli cities of a state highway department or the equivalent 

Special Training 

• Upon appointment, a minimum of 40 hours training at th° junior college level devoted to obtaining a general 
knowledge of the highway safety program. 

• Upon appointment, if not previously obtained, a minimum of 80 hours ol training at the junior college level 
devoted to acquiring the skills required to perform technical duties in the safety aspects of highway design, 
cons! ruction, and maintenance. 

• A minimum of 24 hours in-service training annually in order to review previous training and to examine new 
developments in design, construction, and maintenance within the context of the highway safety program. 



* Extracted from Booz. Allen and Hamilton, tnc. Safely Specialist Manpmvrr, Vo!. I, Appendix B (2BJ. 



EXHIBIT 13 

ENGINEERING AIDE— SAFETY* 

ENTRY AND REFRESHER TRAINING CURRICULA 



Entry Training 



Refresher Training 



Percent of Total Training 
Hours by Discipline 



No. of 

Course Description Hours Course Description 



No. of Public or 

Hours Bus. Admin. Engineering 



A. General Knowledge of 40 
the Highway Safety 
Program 

B. The Impact of the 80 

Highway Safety Pro- 
gram on Highway 

Design, Construction, 
and Maintenance 



A. A Review and Exam- 24 

ination of New Devel- YR 

opments in Design, 
Construction, andMain- 
tcnance within the 
Context of the Highway 
Safety Fiogram 



33 



67 



* S circled from Stanford Research Inslilute. The FYasjbihly of Establishing Highway Safely Manpower Do vrfi 'promt and 
flfsrnrvh Centers at I'nierrstty Lrvrl fnst ilutians. Vol. I, p 12. 
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EXHIBIT 14 



ELEMENTS OF HIGHWAY PLANNING* 



UNIT 1: FUNDAMENTALS OF HIGHWAY PLANNING 

1. Determining Needs for New or Improved Roads 

A. Inventory of roads 

B. Studies of traffic volume and classification of roads 

C. Traffic analyses 

1. Average cnnual daily traffic (AAUT) 

Design Hour (DM) 

IT Traffic forecasting 
Fv Geometries 

IL Determining Location of Roads 

A. Mapping 

3 . Origin and destination studies 
C. Economic analysis 
IT Route location 

III. The Relation of Highway Planning to Other Types of Planning 

A, Community planning 

1. Planning board 

2. Planning staff 

3. Duties 

4. Coordination 

B. Regional plane ing 

1. By public agency 

2. By a quasi-public agency 



UNIT 2: STATE HIGHWAY AGENCIES AND SYSTEMS 

I. Staie Highway Agencies 

A. Public agencies 

1 Slate department of transportation, highway safety administration 

2. State highway department 

3. United States Department of Transportation 

4. County agencies 

5. Township agencies 

6. Municipality agencies 

B. Qii as i- public agencies (transit authorities, etc.) 

IL State Highway £ys terns 

A. Highways receiving federal aid 

1, Primary highways 

2, Secondary highways 

13. Special kinds of primary highway s 

1. Interstate 

2. Arlerials 

3. Expressways 

4. Parkways 

C. Highways not receiving federal aid 

1. State system 

2. County system 

3. Town roads 

4. City and village streets 
IT Quasi-public highways 

HI. Coordination Among Highway Agenci s 



* Taken largely from The New 'i ork State Plication Department. Progrum for Highway Trohnii inns. Unit JV. Khvmrfv of 
Highway [Vanning, pp. MOB. 



O 
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EXHIBIT 14 — con’t. 



ELEMENTS OF HIGHWAY PLANNING 



UNIT 3: ROAD INVENTORY AND FIELD SCORING 

I. Inventory of Roads 

A. Elements of (he inventory 

1. Length of roads 

2. Width of roads 

3. Type of paving 

4. Development of surrounding areas 
B Use of inventory data 

If. Field Scoring 

A. Surface and structural condition 

B. Maintenance condition 

C. Relation of volume to capacity 
IU Sufficiency Ratings 

A. Averaging field scores 

B. Index and number 

C. Engineering judgement 



UNIT 4: MAPPING AS A PLANNING TOOL 

1. Kinds of Maps 
A- Planimetric maps 

1. Highway planning series (HI'S) county maps 

2. Highway planning scries city maps 

3. Travel guides and atlases 
4 Sandborn maps 

5. Photo maps 

B. Photogrammetric maps 

C. United States geological survey maps 

1. Functions of U.S. geological survey maps 

2 . Updating maps 

D. Aerial photo maps 
II. Uses of Maps 

A. Planimetric maps 

1. Highway planning series [HPS] county maps 

2. Highway planning series city maps 

3. Travel guides and atlases 

4. Sandborn maps 

5. Photo maps 

B. Photogrammetric maps 



UNIT 5: TRAFFIC STUDIES 

I. Volume Counts of Traffic 
A. Machine method 

1. Fixed detectors 

2. Portable detectors 

3. Printed tape records 

4. Punched-tape recorders 

5. Computer control 
B Manual methods 

!L Origin and Destination Surveys 
A, Roadside interview 
i. Spot survey 



0 
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EXHIBIT 14 — con’l, 



ELEMENTS OF HIGHWAY PLANNING 



2. Survey screen 

3, Cordon around area 

B. Other origins and destination surveys 

III. Classification Counts 

A. Comprehensive dal a collection 

B. Short-term count 

IV. Turning Count 

V. I ses of Traffic Surveys 

UNIT b: TRAFFIC ANALYSIS 

I. Analysis of Traffic Flow 

A. Average annual daily flow of traffic (AADT) 

B. Design Hour f OH) 

C. Composition of traffic 

II. Analysis of Travel Characteristics 

A, Origin and destination (OND surveys) 

B. Assignment of traffic through bypass 
1- Diversion curve 

2. Variation from the curve 
III, Application of Traffic Analysis 

A. Approving existing routes 

B, Planning the bypass 



UNIT 7: TRAFFIC FORECASTING 

I. Principles of Traffic Forecasting 

A. Selection of Torecast period 

1. Ten-year forecast 

2. Twenty-year forecast 

3. Thirty-year forecast 

4. Forecast for a longer period 

B. Obtaining traffic figures for the base year 

1. Declining tre^d 

2. Static trend 

3. Upward trend 

C. Extension factors influencing forecast 

1. Normal traffic 

2. Generated traffic 

3. Dev eloprnent traffic 

D. Compulation for forecasting 
II. U ses of Traffic Forecasts 



UNIT 6: GEOMETRICS AND DESIGN STANDARDS 

I Factors Affecting Design Standards 

A. Traffic volume 

B. Terrain characteristics 

C. Developed areas 

II. State Geometric Standards 
A. Standards for expressways 
U Rural expressways 
2. Urban expressways 



o 




EXHIBIT 14 — con’t. 



ELEMENTS OF HIGHWAY PLANNING 



fi. Standards for rural highways 

C. Standards for urban artcrials 

III. Selection of Geometries 

IV. Introduction to Advanced Design Standards 



UNIT 9: ROUTE LOCATION 

I. Differences Between Highway Planning Preliminary Engineering 

A, Determining the corridor 

B, Determining the route 

II. How to Select the Corridor 

III. How to Determine the Route Location 

A. Review of the route-study 

B. Use of photogrammetric maps 

C. Use of reconnaissance 

D. User-benefit analysis 

E. Revision of economic analysis 

F. Route-location report 



UNIT 10: HIGHWAY SAFETY 

I. Accent on Safety 

A. The federal safety program 

B. The state program for highway safety 

II. The U.S. Department of Transportation Safety Crusade 

A. Updating safety standards 

B. Spot improvement of unsafe conditions 

111. Standard Safety Measures 

A. Road markings 

B. Signs for safety 

C. Traffic signals and devices 



UNIT 11: HIGHWAY LAW 

I State Highwa^ Laws 
II. The Law-Making Process 

A. Reason for changes in laws 

B. Drafting, submitting and introduction of bill to legislature 
III, Details of Highway Laws 

A. Court interpretations 

B, Changes made in laws 

l*L Other Laws Related to Highways 

A. State laws 

B. Federal laws 



UNIT 12: INTRODUCTION TO URBAN TRANSPORTATION PLANNING 



I. Evolution of Urban Transportation Planning 
A. Finding minimum travel time 

ethod of finding minimum travel time 
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EXHIBIT 14 — corf 1. 



ELEMENTS OF HIGHWAY PLANNING 



II. Mathematical Models 

A. Terminology 

1. Node 

2. Link 

3. Route 

4. Tree 

B. Gravity model 

C Intervening opportunities model 
I). Competing opportunities model 
E. Special purpose model 

III. Fundamentals of Urban Transportation Planning 

A. Approaches 

1. Cordon system 

2. Screen-line system 

3. Land-use 

B. Techniques in the land-use system 

1. Trip generation 

2. Trip distribution 

3. Traffic assignment 

C. The plan 



1 Introduction 

2. Sequence of Design (Phase 1) 

3. Highway Classification 

4. Features of Design 

5. Horizontal Alignment (Control of Curvature) 

6. Horizontal Alignment (Superelevation Runoff) 

7. Elements of Horizontal Alignment 

8. Vertical Alignment (Criteria and Controls) 

9. Typical Sections and Standard Structure Sheets 

10, Geometric Auxiliaries 

11. Sequence of Design (Second, Third, and Fourth Phases) 

12. The Engineer’s Estimate 

13, Report on Design and Estimate 



•Extracted from The New York State Education Department, Program for Highway Technicians: Unit VI. Highway Design 
and Estimating, p. v. 



EXHIBIT 15 



HIGHWAY DESIGN AND ESTIMATING* 
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EXHIBIT 16 



HIGHWAY DRAWING* 



UNIT I: THE HIGHWAY PLAN 

I The Highway Han 
A Purpose 

1. Detailed drawings 

2. Detailed notes 
IL Highway design 

1. Terrain, soil, drainage arid right-of-way variation factors 

2. Standard sheet 

C Highway plan divisions 

1. Specified divisions (16) 

2. Significance of divisions to the small project 
II, Divisions of Plans 

A. Cover sheet 

1. Title of project 

2. Corner insert 

3. Approval and recommendation 

4. Design staff 

Ei. Location maps 
6. Design dala 

a. The design classification of the highway 

b. Projected traffic count 

B. Index sheel 

C. Table of maintenance 
□. Small-scale hey map 

E, Typical seel ions and general notes 
L Purpose 

2. Scales used in sections 

3- Defining sections between certain stations 

4. Section description of the items to be used in the construction 

5. Specialized conditions 

F, Miscellaneous tables 

G. Delineator details 

H. Drainage structures 

I. Miscellaneous details 
f. Roadside d ^velopmenl 
K. Parking areas 
L Cieneral larye-scale plan 
M Profiles 

N, Lighting and traffic control signals 

O, Bridges 

P, Standard sheets 



‘ Taken largely from The New York State Education Department. Program fa* Highway TVrhnicinns: Urif JT Highway Draw- 



ing, pp. 102- 1 10. 
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EXHIBIT 17 



TRAFFIC ENGINEERING TECHNOLOGY CURRICULUM* 



Class 

Course Title Hours 

FIRST >£AK 

FIRST SKMKSTKR 

Iril rod net ion to traffic Engineering 1 

Engineering drawing 1 

Technical mathematics I -4 

Technical physics I 3 

Communication skills 3 

Physical education 0 

12 



SKCON1) SKMKSTKR 

F J ri .ciples of traffic administration and safely . .. 2 

Graphics , 1 

Technical mathematics II 4 

't echnical physics It 3 

Communication skills 3 

Physical education 0 



13 



SECOND YKAF. 



THIRL) SKMKSTKR 

Field traffic surveys 3 

Control devices 3 

Geometric design 3 

Statistics 3 

Social science (govt., soc.J elective 3 



15 



FOURTH SKMKSTKR 

Traffic studies 3 

Traffic laws and regulations 3 

Urban transpoitalion planning 3 

Data processing ... 2 

Social science (gov t., son. J elective 3 

14 

Totals 54 



ltd joau Kmi ‘Uiiffi’ KYlm .■ rnntf T< i Jm,i hjd f"‘ :ri 

i>jv ::o J i 



Liih Semnsler 

Hours Credit 



3 

ti 

0 



14 



l) 

6 

0 

3 

0 

2 

TV 



3 

0 

3 

0 

0 

G 



3 

0 

3 

3 

0 

43 



Iii' 1 t'nmiii 



3 

4 
4 
3 

1 

17 



2 

3 

4 
4 
3 
1 

V? 



4 

3 

4 
3 

_3_ 

17 



4 

3 

4 
3 
3 

17 

(»8 

\ i 
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EXHIBIT 18 



ENGINEERING AIDE— TRAFFIC* 



Scupe 

Indiums ail technically trained aides to traffic engineers involved in t h 2 traffic control devices pi hl*i ;■ ni . 

Duties 

Under supervision of a traffic engineer, aids in performing technical duties related to the fraffii i.'utti- l il> -v\< cs 
program, such as evaluating the overall program, executing engineering studies, obtaining and .uni :il, suing in- 
ventories of traffic, control devices, and determining hazardous conditions through road pah ids. 

Entering Education 

High school graduate with courses in mathematic?, or the equivalent. 

Entering Experience 

A minimum of threeyea,s experience inthe technical activities of a state highway department, <u .‘he 'ip r. < ot. 

Special Training 

• Upon appointment, a minimum cf 40 hours training at the junior ccTege level devoted to obi, •inn. general 
knowledge of the highway safety prog. am and its impact upon traffic operations and traffic i.'-m . <1. lUces. 

• Upon appointment, if no 1 previously obtained, a minimum of BO hours training at the jumo» level 

devoted to acquiring the si iUs required to perform technical duties in the areas of traffic operations and traffii. 
control devices. 



‘Extracted from Boo?,, Allen and Hamiltnii. In<r. Scifciy Specialist Manpower VoJ. I 1968. 



EXHIBIT 19 

ENGINEERING AIDE- TRAFFIC* 



Entry Training 



Refresher Training 



Percent oT Tolal Training 
Hours by Discipline 





No. of 




No. oT 


Public or 


Course Description 


Hours 


Course Description 


Hours 


Bu-s Admin. Engineering 


A. General Knowledge of 


10 


A. A Review and Exam- 


24 


8 92 


the Highway Safety 




ination of New Devel- 


YR. 




Program. 




opments within the 
Highway Safet. Pro- 






B, The Impact of the 


30 


gram and Traffic Con- 






Highway Safety Pro- 
gram on Traffic Opera- 
tions Activities ancl 
Traffic Control Devices. 




trol Devices. 






C. The Technical Holies 
in the Areas of Traffic 
Operations and Traffic 
Control Devices as Re- 
lated »o Highway Safety. 


80 









‘Sffctlrd from Stanford jt"soarU ( Inrlilutr. Tli< FonsdiiJiJy of KMuMrsfiing Ifrghwrjy S<;F<|y Mnnpoivrr f )i \ rJupfiinil raid JU- 
search Centers af UnnrrMty i.rvri InMirihnns. Vo 1, 19G9, p. IT 

o 
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EXHIBIT 20 

SUGGESTIONS FOR ORGANIZING A COURSE 
FOR SCHOOL BUS DRIVERS* 

The following are suggestions for conducting a course for school bus drivers: 

1. The selected meeting place should be acc siblt for participants. 

2. No clasf should include more than 35. 

3. The course should meet for at *east 10 two-hour sessions or a minimum total of 20 hours. 

4. A local school official should serve as general chairman in setting up the program. 

5. School personnel with teaching experience should serve ns instructors and preside at each meeting. 

6. Teachers cf high school driver education courses should assist in units which relate to driving skills ana driving 
tests. 

7. The school physician, school nurse, state police, sheriffs uffice, local police, head school bus driver, and the 
school bus mechanic should be consulted in planning the course. 

8. Instructors should refer to and make use of the school business management news publication. 

9. Five or six parents should be invited when the school bus driver's relationship to parents and pupils is taught. 
These parents should be notified in advance why they have been asked to attend and what contributions thev 
may offer. 

10. All new drivers should be required to take the course as soon as possible. Several schools in the area should le 
asked to contribute instructors and resources. 

11. Men and women who plan to become either substitute or regular drivers should be encouraged to attend. Men 
teachers should be encouraged to take the course for possible school bus driving duties in case of emergencies, 
and the district superintendent and principals should attend to emphasize the importance of school bus driver 
training. The state education department should issue certificates upon completion of all course work. 

12. A refresher course offered every year or two should emphasize; 1) the responsibilities of the school bus driver; 
2) driver qualifications, including physical and psychophysical testing; 3J driving skills; 4) accidents, fijst aid, 
and school bus health and sanitation; and 5) traffic laws, signs, and signal .. 

* Selected from The University ot the State of New York, the Sface Education Deparuneot. Manual for the Instruct. on c.f School 
Bus Drivers, pp 6-9. 

EXHIBIT 21 

SCHOOL BUS DRIVING 

(A SYNTHESIZED OUTLINE OF CURRICULA ELEMENTS) 

I. General Aspects of the School Bus Safety Program 

A. Overview of the school bus srfety program 

1. Significance and scope 

z. Objectives and pnilosophy 

3. Administration 

a. Slate 

b Local 

4, Agencies and instiiiitions involved in the school bus safely program 

a. Stale education department 

b. Colleges and universities 

c. Secondary school systems 

d. Public safety departments 

e. Motor vehicle administration 

f. State nd local police departments 

g. Other 

B. National trends in pupil transportation 

1. School transportation services 

2. School bus design 

3. School bus equipment 

C. The U.S. Department of Transportation's role in school bus safety 
II. Driving Orientation 

A. Qualifications for school bus drivers 

1. Physical qualities 

2. Mental and emotional qualities 

3. Character traits and habits 

4. Eligibility rules for driver cerlification 

o 
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EXHIBIT 2 1 — con’t. 



SCHOOL BUS DRIVING 



5. Driver licensing 

B. School board responsibilities 

C. School Kdmiriislrator's responsibililj’ 

D. School bus transportation supervisors responsibility 

E. School bus route layout 

1. Factors to ru- sider in route layouts and schedule planning 

2. Factors f ,j»j considered in making time schedule 

F. Requirements for extra-curricular or non-routine use of school bus 
Cj. School bus driver reporting procedures 

III. Pupil Control 

A. Pupil differences 

1. Physical 

2. Social 

3. Intellectual 

4. Emotional 

5. Environmental bad ground 

6. Recognizing ditferences 

7. The special child 

B. Discipline and behavioral problems 

1. Pupils’ responsibility to the school and the bus driver 

2. School bus driver's responsibility to pupils 

3. Characteristics of a well disciplined bus 

4. Accepted forms of disciplinary action 

IV. Public Relations 

A. The school bus driver and the parents 

B. The school bus driver and school officials 

1. Hoard of Education 

2. Superintendent 

3. Principal 

4. School bus transportation supervisor 

5. Relationship with teachers 

6. Relationship with other bus drivers 

C The school bus driver and the community 

V. Driving 

A. Driving tests 

1. Physical 

2. Mental condition and personal habits 

3. Psychophysical 

B. Driving fundamentals 

C. Special driving conditions 

D. Traffic laws 

E. Traffic control devices 

Vf. Safety and Emergency Procedures 

A. Planning for emergency situations 

B. Where accidents may occur 

C. Causes of accidents 

D. Responsibilities of school bus drivers in case of accidents 

E. Emergency medical services 

1. Maintaining first aid equipment 

2. Obtaining emergency medical assistance incase of accidents 

3. First aid procedures 
VII. School Bus Maintenance 

A, The driver and the maintenance program 

B, Areas of responsibility 



VIII. State and Federal Pupil Transportation Rules. Regulations, end Specifications 

o 





EXHIBIT 22 



ACCIDENT INVESTIGATION* 



J. Vehicle Crashes 
A Problems 

B. Solutions 

II. Background on Accident Investigation 

A. Comparison of accident investigation to other types of police investigation 

B. Use of accident data 

C. Types of accident arrests 

D. Qualities of accident investigation personnel 

H. Terminology 

F. Types of accident investigations 

1. Normal 

2. Late-reported 

3. Hit-and-run 

HI. Accident Investigation Procedure 

A. Value of fixed procedure 

B. Protection of life and property 

C. Arrival at the scene 

D. Protecting the scene of the accident 

E. Administering first aid 

F. Gathering evidence 

1. Factors to consider 

a. The highway 

b. The vehicle 

c. The roadway 

2. Questioning the drivers and witnesses 

3. Checking drivers for physical and mental conditions (including intoxication! 

4. Examining the vehicle 

a. Determining damages 

b, Determining if proper safety devices are installed and operative 

5. Examining the surrounding physical conditions 

a. Holes in the toad 

b. Debris on the pavemen* 

c. Driving visibility 

6 Preparing sketches of the scene 
7 . Taking pliotog.aDas of the scene 

G. Causes of accident? 

1. Collision 

2. Non-collision 

3. Direct cause 

4 Mediale cause 

H. Enforcement action 

I Hit-<-nd-rnn investigation 

J. Witness and driver statements 
IV'. Determining Speed from Skid Marks 



* Selected frem Department oi California Highway Patrol. Office of Training Division. Accident Invest potion, pp . 46. 
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EXHIBIT 23 



ACCIDENT SITE INVESTIGATOR* 



Scope 

Includes all professional slate employees who perform thorough investigations of accident sites, including per- 
sonnel with either engineering or enforcement backgrounds. 

Duties 

Performs investigations of acc'dent sites io collect data concerning causes of and factors contributing to acci- 
dents. Analyzes data and prepares recommendations for engineering and enforcement measures that might be 
enacted to reduce accidents and their effects Provides supervision to accident site investigator aides. 

Entering Education 

Masters degrees in tniffic engineering, bache ors degree in civil engineering, or a police traffic services office: 
educator. 

Engineering Experience 

A minimum of two years as a traffic engineer, foui years as a highway engineer in design, construction, or 
maintenance, one yearn as a police traffic services officer, or the equivah nt. 

Special Training 

Upon appointment, a minimum of one in se r vice university-level courso providing general knowledge of the 
relationship of highway design, construction, maintor.ance, traffic operations, ana enforcement to the prevention 
and reduction of accidents or the alleviation of then aftereffects. Aiso, one university -level course of a semester s 
duration in one of three areas of special^ (traffic operations, highway engineering, and enforcement] providing 
in-depth knowledge of the relationship between that specially and thy prev*jndon and reduction of accidents or the 
alleviation of then aftereffects. 

At lea^t 40 hours attendance every three years in a university-level ‘jourse to review pre>’ous training and to 
examine new developments within the field. 



* Extracted from Booz. Allen and Hamilton. Inc. Safely Specialist Manpower. Vol. 1 Appendix l 



EXHIBIT 24 

ACCIDENT SITE INVESTIGATOR AIDE* 



Scope 

Includes all stete-employed, technically trained aides to accident site investigators, including personnel with 
either ergineering or enforcement backgrounds. 

Dulieft 

Under the supervisioi of the accident site investigators, aids in investigating accident sites in order to collect 
data concerning causes of and factors contributing to accidents. Assists in the analysis of data and preparation of 
recommendations for engineering and enforcement measures aimed at removing or reducing factors contributing (o 
accidents end their effects. 

Enlering Education 

High school graduale or the equivalent. 

Entering Experience 

At least three years of progressive responsible expedience in highway planning, surveys, design, construction, 
maintenance, operations, enforcement, inspection, laboratory, research, related fields, or the equivalent. 



‘Extracted from Booz, Allen and HamilOn. Inc. Safety Specialist Manpower. Vol. I, Appendix B 
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EXHIBIT 24-con 1. 



ACCIDENT SITE INVESTIGATOR AIDE 



Special T raining 

Upon appointment, a minimum of 120 houis training at the junior college level, of which 40 hours should be 
devoted to obtaining a general knowledge of the highway safety program and of the relationship of highway design, 
construction, maintenance, traffic operations, and enforcement to the prevention and reduction of accidents. The 
remaining BO hours should be devoted to acquiring the requisite technical skills for accident si*e investigation data 
collection and analysis, 

A minimum of 24 hours in-service training for the purpose of levieiving previous training and examining new 
developments within accider/ site investigation. 



EXHIBIT 25 

ACCIDENT S T TE INVESTIGATOR* 



Entry Training 




Refresher Training 




Percent of Tolal Training 
Hours by Discipline! 


Course Description 


No. of 
Hours 


Course Descriplion 


Nc. of 
Hours 


Public or 
RuV Admin. 


Police 

Science Engi- 


A. General Knowledge of 


40 


A, A Review and Exam- 


40 


5 


25 


Rel Picmship of High- 




ination of New Devel- 


TrL 






way Design, Construc- 




opm?nts within Accident 






tion, Maintenance and 




Site Investigation. 









Traffic Operations, ard 
Enforcement to the 
Prevention and Reduc- 
tion of Accidents or 
the alleviation of their 
aftereffects. 

B. In-depth Knowledge of 40 
the Relationship be- 
tween Traffic Operation, 
Highway Engineering, 
or Enforcement and the 
Prevention and Reduc- 
tion of Accidents or the 
alleviation of their 
aftereffects. 



'Selected from Stanford Research Institute. The Feasibility of Establishing Highway Safety Manpower Development ond 
flescorch Centers at Univfrs/ly-LeveJ Institutions. Vol. J. p. 10. 
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EXHIBIT 26 



ACCIDENT SITE INVESTIGATOR AIDE* 



Entry Training 



Refresher Training 



Percent of Total Training 
Hours by Discipline 



Course Description 


No. of 
Hours 


Course Description 


No. of 
Hours 


Public or 
Bus. Admin. 


Police 

Sciences 


A. General Knowledge of 
the Highway Safely 
Program 


10 


A. A Review and Exam- 
ination of New Devel- 
opments within Ac- 
cident Site Investigation. 


24 

YR. 


25 


10 



B, Relationship of High- 30 

way Design, Construc- 

lion, Maintenance, Traf- 
fic Operations, and 
Enforcement to the 
Prevention and Reduc- 
tion of Accidentsor the 
Alleviation of their 
aftereffects, 

C. Accident Site Invesliga- 80 

tion Data Collection 

and Analysis in Con- 
nection with Highway 
Safety, 



* Splected from Stanford Research Institute. The Feasibility of Establishing Uigh'vay Safety Manumv.-'r Dtn ri 'pan ;it 
Research Centers at Unrvcrsily-Level Institutions, Vot. 1. p. 10, 



EXHIBIT 27 

COMMON CURRICULUM ELEMENTS IN DRIVER EDUCATION 



1. Traffic laws (including application of these laws) 

2. Traffic signs and symbols 

3. Driver license examining 

4. Motor vehicle driving skills 

5. Driver attitudes, emotions and physical fitness 

6. Natural laws affecting the operation of a motor vehicle 

7. Construction and maintenance of motor vehicles 

8. Environmental driving conditions 

9. Perceptual skills and traffic strategy 

10, Traffic engineering 

11, Police traffic services 

12, Consumer education (economic and safety aspects of purchasing and operating an automobile) 

13, Emergency driving procedures 




EXHIBIT 28 



TRAFFIC SAFETY SCHOOL FOR DRIVER IMPROVEMENT* 



OB | EOT IVES 

1. To leach knowledge concep*s necessary for safe moioring. 

2. To gain an understanding of the interrelationships between man and the motor car. 

3. To understand the values of wholesome driver altitudes and the contributions one individual can make to improv- 
ing our traffic safety performance in society. 

I. Orientation and Preview 

A. Introductory film 

11. Group Discussion 
A Movie follow- up 

B. Discuss purpose of school 

C. Discuss driv ing records and violations of class members 

D. Traffic problems — local, state, national 

III. Administer Driving Knowledge Quiz 

A. Suitable driver altitude film 

B. Score knowledge quiz 

C. Discuss knowledge quiz 

D. Group discussions on alcohol and driving 

1. Social values 

2. Psychological values 

3. Understanding reactions 

4. Legal aspects 

5. Driving responsibilities 

6. Centro! of one’s fa milies 

IV. Attorney's Presentation 

A. Point system 
L Revocation 
2, Suspension 

B. Probationary license 

C. Accident responsibilities 

1. Legal 

2 . Moral 

D. Legal driving responsibilities 

E. Laws governing vehicle equipment 

V. Question-and-Answer Period 

VI. Laws, Ordinances and Enforcement 

A. Panel presentation and discussion with special police panel: 

1. Local police officer 

2. County enforcement officer 

3. State trooper 

VII. Film on Defensive Driving 

VIIL Discussion and Comments on Panfl Presentation 
IX, Question-and-Answer Period 
X. Final Examination 

XL Group Discussion 

A. Test critique 

B. Course summarization 

C. mrse evaluation 

XII. Suitable Concluding Film 



•Selected from Wisconsin Bureau of Highway Safely Promotion, Division of Motor Vehicles. Wisconsin Traffic Safe ty Yhool. 
pf>. B 9. 
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EXHIBIT 29 



COURSE GUIDE FOR COMMERCIAL DRIVER SCHOOL INSTRUCTORS* 



Objectives of Course: Tie course is intended to develop proficiencies in: 

1. Evaluating and improving the individual s driving knowledge and skills. 

2. Planning lessons for classroom and in-car instruction. 

3. Utilizing basic evaluation techniques in classroom and in-car settings. 

4. Interpret : ng forms and regulations relaied to commercial driver school operations. 

5. Understanding and Interpreting motor vehicle traffic laws. 

G. Utilizing selected classroom instructional procedures and methods. 

7. Utilizing selected in-car instrucEonal procedures and methods. 

8. Assessing individual pumonoHly characters tics associated with effective instruction of the adolescent. 

9. Knowing the role and the resources of related traffic agencies. 

11. Utilizing curriculum materials developed for commercial driving schools. 

11. Selecting and utilizing appropriate instructional aids. 

12. Knowing specific job requirements and individual responsibilities related to commercial driver school operation. 



The course guide is comprised of the following subject matter elements sequenced according to the order shown 
{time allotments also given): 



BLOCKS OF INSTRUCTION 

1. Classroom proceduies and methodology 

2. Cojrsmercia 1 driver school curriculum 

3. Evaluat : on and upgrading of driver performance 

4. Evaluation of student" 

5. Lesson planning for classroom and vehicle 

6. In-cer procedures and methodology 

7. Instructor qualities 

8. Motoi vehicle division regulations and forms 

9. Motor vehicle traffic laws 

10. Instructional aids 

11. Resource egencies 

12. Job requirements and responsibilities 



TIME ALLOTMENT 
(Hours) 

14 

33 

12 

7 

7 

12 

1 

4 

4 

3 

1 

2 



•Selected from Wisconsin Board of Vocational, Technical, and Adult Education. ComniemaJ Driver School fnsfnnJnrs A 
Course Guide, pp. 2-3. 




EXHIBIT 30 



MODEL TV\0-YEAR POST-HIGH SCHOOL PROGRAM* 



General education requirements 
(courses) 

1. (Communication arts and skills 

2. Political science 

3. Introductory social science: 

Psychology 
Sociology 
Economics 
Social Problems 

4. History 

5. Laboratory science 

0. Humanities 

7. Physical development 



1. Supervisory techniques 

2. Introduction to administration and management 

3. Traffic collision investigation 

4. Ad von cod first aid 

5. Introductory statistics 



Professional course requirements 
(courses) 

1. Introduction to criminal justice administration 

2. Police organize tion+ 

3. Field problems 



4. Criminal law and procedure 

5. Evidence 

6. Introduction to traffic services 

7. Investigation fen.riques 

’ives 

6. Advanced investigation techniques 

7 . Traffic accident prevention and control 

8. Purpose 1 and objective? of the transportation systc m 

9. Personnel evaluation 



* Selected from Fennessy, et el. Ter/mircil Content of State end Conmun i y PoL :e Traffic Services Programs, p. 321. 
+ Italicized words refer to subjects inure nearly related to police traffic services. 



EXHIBIT 31 

MODEL STATE TRAINING PROGRAM FOR RECRUIT PERSONNEL* 




No. Subject Area Approximate 

hours 

1 Introduction to Crimi nal Justice 9 

2 (Criminal La at and Procedure 25 

Crimes 

Arrests (mechanics, legality] 

Courtroom demeanor 
Evidence 

Search and seizure 
Use of force 

3 Theory of Social Control 6 

4 Criminal Investigation 30 

Techniques 
Special problems 
Scientific aids 
Fingerprints 
Evidence collection 
Interviewing methods 
Report preparation 

5 Communication Skills 30 

Technical writing 

Sentence structure 

Syntax 

Spelling 

Public speaking 

Visual aids 

Sketching 

Report organization 



77 
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EXHIBIT 31-con I. 



MODEL STATE TRAINING PROGRAM FOR RECRUIT PERSONNEL 



6 Patrol Techniques 40 

Preliminary investigation procedure* 

Patrol theory ami responsibility 
Special problems ami general techniques 
Disorderly persons 
Drunk driving 
Domestic quarrels 
Mentally ill persons 
Prowler calls 
Crime scene procedure 
Driver training and education 
Use of discretion and judgment in patrol 
Police vehicle operation 

7 Public Relations 6 

8 Human Relations 15 

Understanding people 
Minority social problems 

9 Traffic Control 40 

Police iraffic services 
Collision prevention and control: 

The role of enforcement 
Traffic jaw 

Principles of selective assignment 
Occident investigation and reporting 
Mechanics of citation 
Traffic direction techniques 
Protection of the collision scene: 

On-scene procedure 

10 Juvenile Procedures 6 

Theory of juvenib law 
Special techniques 

11 Defense Tactics 15 

Arrest techniques 
Self-defense tactics 
Weaponless 
Weapon 



12 Firearm^ 10 

Safely 

Weapons familiarization 
Discretion as to use 

13 Firearms Proficiency # 

14 First Aid 20| 

15 Examinations 8_ 

TOTAL: 260 



* Selected from Fennessy. ct. ol. Techni r al Con lent of Slate and Community Police Trof/icSi-rvicc Program, p. 321. 
+ Italicized words refer to subjects more nearly related to police Iraffic services. 
ft No time limit. Practice until proficient 
t Advanced certification by American Red Cross. 
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EXHIblT 32 



DRIVER LICENSE EXAMINER* 



Sc-jpe 

Inc i It 1 dri er 1 j r'nse examiners a. 1 supervisors of the \ei \'u use examiner program. 

D u t ! es 

Conducts i he driving portion of driver license examination, it d . dm* motorcycle and school bus operator exam- 
inations. Supervisory personnel direct and manage all aspects of the t\j\er licensing program. 

Entering Education 

High school graduate or the equivalent. 

Special Training 

• A minimum of 60 hours of preservice training in the background of highway safety and driver license pio- 
grams, and in the techniques and procedures of conducting diiver tests, including special vehicles such us 
motorcycles, and in report preparation. 

• A minimum of two months on-the-job training under the su, ervision of a senior Driver License Examiner. 

• A minimum r. f 24 hours annual in-service training devoted reviewing preservicc training and examining 
new developments. 

• Supplementary in-depth training for supervisory pm I. 



* Extracted from Booz, Allen and Hamilton. I nr. S rifely Specialist Munpmwr. Vol. J, Appendix H. 



EXHIBIT 33 

DRIVER LICENSE EXAMINER* 



En’:y Training 



Refresher Training 



Percent of Total Training 
Hours by Discipline 



Course Description 



No, of 

Hours Course Description 



No of Pub> ! r or 

Hours Bus. Admin. 



Psychology 



24 15 85 

YR, 

gram. vclopments. 

B. The Background of the 10 
Driver License Program. 

C. The Techniques and 
Procedures of Conduc- 
ting Driver T ests, In- 
cluding Special Vehicles 
Such as Motorcycles, 
and m Report Prepara- 
tion 



A. The Background of the 
Highway Safety Pro- 



10 



A. A Review and Exam- 
ination of New De- 






* Extracted from Stanford Research Institute. The Feasibility of Establishing Highway Safety Manpower Development and 
ftesraffh Centers of University-Level /nsfifi/fjon «. Vol. 1. p 6 
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EXHIBIT 34 



DRIVER LICENSE EXAMINING 



L. DRIVER LICENSE TESTS 

A. Vision test 

1 . Visual acuity 

2. Color blindness 

B. Law test 

1. Natural laws 

2 . Man-made laws 

C. Road test 

1 . Signs and signals 

2. Turns and intersections 

3. Business and residential districts 
3, Parallel parking 

5. Stopping and starting on hills 

D. Preparing driver license applicants for test (instructions) 

E. Inspecting vehicle before road tests 

F. Measuring performance on the road driving tests 

1. Rating and scoring systems 

2. Satisfactory performance criteria 

3. Unsatisfactory peifoimanco ciiteria 

G. Handling failures 

1 . Exercising tact 

2, Referring applicants to sources for assistance 

H. Problems of driving 

1. Accident frequency 

2 . Significance of color blindness 

3. Reaction time 

4. Ocular dominance 

5. Hearing 

6. Blood pressure 

II. Dri ver Licenses 

A, Types of licenses 

B. Maintaining and protecting licenses 

1. Renewal 

2. Loss of licenses 

3. Changing address 

4 License suspension 

5. License revocation 

6. Reexamination 

HI. TRAFFIC AND ACCIDENTS 

A. Practical traffic problems 

B. Traff'c administration 

C. AcciJem investigation 

D. Evidence in traffic lsw enforcement 

IV, THE LEGALITY OF DRIVER LICENSING 

A. Constitutionality of driver lici si’g 

B. Age restrictions 

C. Traffic laws 

D. Uniform motor vehicle code 

K. Court decisions affecting driver licensing privilege! 

V. FACTORS RELATING TO DRIVING 

A. Attitude and behavior 

B. Effects of Alcohol and drugs 

C. Impairment of driving ability 
I). Youth and driving 

E. Aging and driving 





EXHIBIT 34— cou'l. 

DRIVER LICENSE EXAMINING 



VI. MOTOR VEHICLE LAW AND ADMINISTRATION 

VII. POLICE TRAFFIC SERVICES AND LAW ENFORCEMENT 

VIII. THE SCHOOLS AND DRIVER EDUCATION 

ix' THE NATURE Or THE TRAFFIC ACCIDENT PROBLEM 
X. DRIVER LICENSE RECORDS 
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of Education. It serves a catalytic role in establishing consortia to focus 
on relevant problems in vocational and technical education. The Center is 
comprehens’ve in its commitment and responsibility, multidisciplinary 
in its approach and interinstitutional in its program. 

The Center’s mission is to strengthen the capacity of state educational 
systems to provide effective occupational education programs consistent 
With individual needs and manpower requirements by: 

• Conducting research and development to fill voids in existing knowl- 
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